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Group of rundown tanks at an oil refinery. 
Those in the foreground are equipped with 
Wiggins Roofs. 


The chart at the left illustrates the principal 
applications for Wiggins Roofs. 


Where 
refinery 
engineers 
save money 


The big packers have long boasted of 
utilizing every part of the pig but the 
squeal. With the modern methods now 
in use in most refineries, the refinery en- 
gineer can say practically as much for the 
crude oil. 


An important phase of refinery econo- 
my is the saving of valuable oil or gaso- 
line vapors, that escape when ordinary cone roofs 
are used on tanks. With Wiggins Roofs, evaporation 
is reduced materially, and fire hazard minimized, 
without expensive accessory equipment and main- 
tenance. For standing storage tanks, the Wiggins 
Breather Roof is recommended; it flexes up and 
down to accommodate vapor volume changes due to 
temperatures. The floating type is used on working 
tanks; it blankets the oil surface at all levels. 


Are you acquainted with the complete story of 
Wiggins Roofs? We will be glad to send you infor- 
mation or estimates on installations, without obliga- 
tion to you. Please address our nearest office. 


HORTON TAN KSoWIGGINS ROOFS 
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The Latest 


Development 
in Testing 
Sieves ... 


No Wrinkles 
No Corners 


No Pockets 


The new NEWARK Testing Sieve 
is made in such a way that it can- 
not catch and hold materials being 
tested. The inside surface is smooth. 
Instead of having corners like or- 
dinary sieves the NEWARK Sieve is 
rounded. There are no _ corners, 
wrinkles, or pockets. 

Besides, all soldering is on the 
outside. Therefore the wire cloth 
can be more easily replaced on this 
sieve than on any other. 

The cloth is not distorted in any 
way. Therefore every square inch is 
accurate and dependable. 

NEWARK Testing Sieves are 
made in all sizes and meshes in strict 
accordance with U. S. Bureau of 
Standards specifications. 

Monel Metal Wire Cloth is furn- 
ished when specified. Also the 
frames themselves can be furnished 
in Monel Metal. 

NEWARK Wire Cloth is made in 
all meshes, all weaves, all lengths, 
all widths, and of all malleable met- 
als such as Monel Metal, aluminum, 
brass, copper, bronze, phosphor 
bronze, nickel, steel, manganese 
steel, stainless steel, silver, gold, 
platinum, “Nichrome,” tinned met- 
als, and special alloys. 

Mail the coupon below and we 
will send you Catalog No. 26 pro- 
vided you want it, together with any 
specific information you may want 
on NEWARK Wire Cloth products. 
NEWARK WIRE CLOTH CoO., 

364-378 Verona Ave., 
Newark, N. J. 
CC} Without obligating us in any way 
please send a copy of your Catalog No. 

. We are interested in: [ The 

“Newark” Cornerless Testing Sieve; 


[) “Newark” Metallic Filter Cloth; 
[) Gasketed Metallic Filter Cloth. 
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Fier Texas is beginning to af- 


fect California, due to the movement 
and proposed movement of products 
from this new district to markets which 
have been partially supplied by the for- 
mer state. The extensive pipe line 
system under way threatens to allow 
East Texas products to be shipped 
more extensively by water, these move- 
ments to reduce California exports to 
some extent. 


Rumors that East Texas crude and 
gasoline are being sent to California 
are erroneous. With light oil selling 
for 35 cents in the Los Angeles basin, 
dumping of outside oil seems out of the 
question. Crude price increases may be 
warranted in California, but such a rise 
might be a direct invitation to invade 
the district with Eastern products. 

Plans are being laid to reduce the 
state output to 460,000 barrels, and an 
even lower allowable is possible. Small 
operators are reluctant to reduce pro- 
duction further, but a limited market 
may force a lower output. An economic 
adjustment is under way and sentiment 
was lower during the week than ever 
before. 

Gasoline prices have been softer, 
with well known brands selling for 8% 
cents in the Los Angeles district. The 
regular posted retail price remains at 





In the following columns will be found a brief digest of happenings 
of interest to refiners, even with reference to a rumor or two! 


RUNS OF CRUDE TO STILL 


10% cents, but orders to meet competi- 
tion have been issued by the two larg- 
est marketers. Wholesale gasoline is 
moving at prices fractionally below 
those of last week. Movements to the 
Atlantic seaboard are bringing the low- 
est prices in years. 


S: EVERAL other companies in 
addition to Standard Oii Company of 
Ohio which has pioneered in the crack- 
ing of heavy straight run naphtha, are in- 
terested and working on processes for 
increasing the anti-knock rating of simi- 
lar distillates. Since straight run gaso- 
line, for the most part, has become diffi- 
cult to market because of its average low 
octane number refiners are turning to so- 
called “reforming” processes, most of 
which are preceded by the removal of a 
light and heavy cut from the crude in 
skimming units. The lighter cuts from 
Mid-Continent crude can be produced 
with an octane number of 60 to 65. The 
heavy naphtha then subjected to pyro- 
genic conditions can be brought up to 70 
octane or higher. Recoveries range from 
80 to 90 per cent, depending upon the 
desired anti-knock rating of the finished 
motor fuel. Increased gas production 
comes with increases in octane number, 
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Simplifies 
Control 
of : “y ag & 


Drilling Mu a 


Pressure 


HERE’S never any uncertainty as to what 

mud pressure is being maintained by the 
equipment pictured above —a continuous 
chart record of operating conditions is ob- 
tained automatically with the BRISTOL’S 
RECORDING PRESSURE GAUGE shown 
mounted on the wall over the pump. This 
record reveals in detail all pressure varia- 
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The Bristol’s Model 11-M Recording 
Pressure Gauge illustrated above feat- 
ures an aluminum-alloy (rust-proof) 
metal case, of dust-, fume- and moist- 
ure-proof construction. Inverted pen- 
arm; single or multiple recording pens 
as desired. Furnished in specified 
ranges up to 12,000 Ibs. per sq. in. 





tions taking place during the 
day’s run, together with the ex- 
act time and extent of occurence. 
Thus operatives have dependable 
guidance in controlling the pres- 
sure of the mud according to 
drilling requirements. 

More detailed information regarding the ap- 
plication of Bristol’s Instruments to mud 
pressure control, or other oil field and refin- 
ery processes will be sent on request to 
interested persons. Write or wire THE 
BRISTOL COMPANY, Waterbury, Conn., or 


Bristol’s Branch Office nearest you. 


As an aid in developing instrument possibilities, planning installation details, etc., a complete Field 
Engineering Service will be placed at your disposal—entirely without obligation. 


ST. LOUIS—Boatmen’s Bank Bldg. 


Philadelphia 
Pittsburgh 





SAN FRANCISCO—Rialto Building 


BRANCH 
OFFICES: 
Boston 
New York 


Met Ae “BS 9" 


Akron 
Denver 
Detroit 


LOS ANGELES—747 Warehouse Street 


af BRANCH 
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Birmingham 





St. Louis 
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*“SOLVAY” Trade Mark 
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so recovery is governed by dollar and 
cents value of the finished gasoline. 


Acrwiress in the Soviet pe- 


troleum .industry have been increased 
with the signing of contracts recently 
for the delivery of 3,000,000 gallons of 
kerosene a month to Kwang-Hwa 
Company of Shanghai. Contracts have 
also been entered into whereby gaso- 
line and kerosene will be supplied to 
the Brazilian markets. Indications 
from the 1930 imports of petroleum 
products to Italy show that an increase 
will likely result from this quarter also. 

Large scale operations in India for 
the Soviet petroleum trade have come 
as the result of Russia’s decision to sup- 
port financially Atlas Petroleum Prod- 
ucts, Ltd., of South Africa, so that it 
can deal better with the competition 
that it has had during the past three 
years. 


jo WATER Oil Company, at 


its Bayonne, New Jersey, refinery, is em- 
ploying the Edeleanu process for the pro- 
duction of lubricating oils from paraffin 
base crude. The adaption of this proc- 
ess comes after some years of research 
into various phases of lubricant manufac- 
ture, and after the success of the western 
branch of Tide Water Associated Oil 
Company, Associated Oil Company in 
California, is producing excellent lubri- 
cants from California crude. 

The Edeleanu process utilizes the selec- 
tive solvent action of liquid sulphur diox- 
ide. The paraffin and naphthene hydro- 
carbons are insoluble in the solvent but 
the easily oxidized and sludge-forming 
compounds of the oils are removed by the 
sulphur dioxide. No chemical action takes 
place between the solvent and the oil. The 
company states that the new plant at 
Bayonne was especially designed for the 
treatment of lubricating oils and that the 
process is an extra step in refinement of 
lubricants. As a finishing step the oils 
are filtered through fuller’s earth. 


} ICTOR H. SMITH has re 


signed as president and director of Gulf 
States Terminal and Transport Company, 
White Oak Refining Company and White 
Oak Gasoline Company. The concern has 
one refining plant at Allen, Oklahoma, 
and another in Oklahoma City. Mr 
Smith has retained his interests in Crude 
Oil Transportation Company, Avalon Oil 
Company and Avalon. Securities Corpot 
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ALREADY IN OPERATION 13 MONTHS 
USING CALIFORNIA CRUDES 


BsaW SEAMLESS ALLOY TUBES 


are still in service 


B & W Seamless NIROSTA KA2 tubes were installed 
in the cracking stills of this well known refinery 


over 13 months ago. 


These stills are in operation using California crude 
oil, and the tubes were selected solely on their ability 


to resist the highly corrosive action of these crudes. 


Every tube is still in operation, giving excellent 


service. 


Here, again, an operating company bases its selec- 
tion of tubes not only on the superior qualities of 
NIROSTA KA2 and its patented method of heat treat- 
ment, but on the successful service records of thou- 
sands of similar tubes in the oil, chemical and other 
industries —tubes manufactured by Babcock & 
Wilcox, pioneers in alloy tube production. 


The second edition of 
the BG W Seamless 
NIROSTA KA2 booklet, 
giving complete engi- 
neering data and actual 


service records, is now 
NIROSTA being distributed. Send 


M ETAL for your copy. 


BABCOCK & WILCOX — 


THE 
















TUBE COMPANY 


BEAVER FALLS 


PENNSYLVANIA 




























































fi TEXAS 


high-pressure 
in STALLATI On 





A recent high-pressure 
installation for a 


HEAT 


Texas refiner... peat Na agea 


WELDED 
HEADERS 


FLANGED 
FITTINGS 


PIPE BENDS 


Complete Design, 
Fabrication and Erection 











POWER PIPING CO. PITTSBURGH, PA. 











Carbondale Retrig eration 
for Refine vs 


Sma of Complete Wax Plants—Absorption and 


Compression Refrigerating Machines—Wax Dis- 
tillate Chilling Machines—High Pressure Filter 
Presses—Paraffine Wax Sweaters — Heat 


Exchangers and other Refinery Equipment. 
CARBONDALE MACHINE COMPANY, CARBONDALE, PA. 
SALES OFFICES 


New York Los Angeles’ Buffalo Chicago Pittsburgh. Tulsa Kansas City Philadelphia Boston 


Send for a Copy of 
our Wax Plant 
Bulletin 
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The Month in Review | 





tion, in which he is president and direc- 
tor. 

Pending the election of a president of 
the first three concerns, Walter G. John- 
son, vice president and manager, has been 
placed in charge. 

Mr. Smith announced that he would 
take a vacation and that he would also 
devote some time to a study of the new 
fields being developed in East Texas. 


} ] ITH a tariff on crude oil 
and refined products as the major ob- 
jective, the Independent Petroleum Asso- 
ciation of America laid the ground work 
for its campaign at the annual convention 
April 24. The session brought many 
routine matters to conclusion. All offi- 
cials of the national association were re- 
elected. 

The effort to gain the tariff on oil 
imports will be waged with Washington 
as the base. Shortly an office will be 
opened there and Russell B. Brown, ex- 
ecutive manager, will maintain headquar- 
ters in the national capitol, while the 
Tulsa headquarters will be under the di- 
rection of Dudley Monk, treasurer. Plans 
made at the annual meeting call for the 
raising of a fund of $125,000, which will 
be used for the effort to gain the tariff, 
as well as to carry on all other activities 
of the organization. 


Gur Oil Corporation reports 
expenditures of $27,767,150 for additions 
to operating refineries and for the erec- 
tion of new plants at Pittsburgh and Cin- 
cinnati during 1930, in its annual state- 
ment. In addition, the refining com- 
panies spent $22,220,195 for marketing 
outlets including 344 bulk and retail serv- 
ice stations located throughout Ohio and 
Michigan. 

The statement further reveals plans to 
expand marketing facilities still further 
on completion of the new refineries, along 
the Mississippi and Ohio Rivers and 
around the Great Lakes. 


Aviation during 1930 was 


released from the handicap of uncom 
trolled and disorganized promotion of a 
high pressure nature, according to the re 
port of the Department of Aeronautics of 
the Department of Commerce. And dur- 
ing the year the country’s airway system 
was increased to a total of 15,000 miles, 
lighted and equipped wita beacon lights 
at 10 to 15-mile intervals, and with inter 
mediate landing fields for day and night 
use at 20 to 40-mile intervals. This total 








was 
con- 
yf a 
re 
s 0 
dur- 
stem 
iiles, 
ghts 
iter- 
right 
total 


ao 
= 


MAY, 1931 








A Gulf Publishing Company Publication 


“ 


- 


EXT in importance to the prime 
advantage of space-saving with S | M Pp L EX 
Simplex Square-Flanged Condenser SQUARE-FLANGED 


Piping, is the elimination of supports. 


The photograph shown here illustrates @ O N D E N S E R 


this point. Since the flange on the 

pipe is square, and the flange on the P P N G 
return bend is a double-square, no 

supports for the runs are necessary, as the pipe stacks perfectly. 
Should a coil be built with an intermediate header, spacers only are 
required between the top coil and the bottom coil, on the end opposite 
from the header. Yes, this new pipe stacks perfectly . . . and it 
stacks up superior to any other piping or condensing material now 
available. Space savings as high as 50% (or even greater, depending 
on design of coil) are possible with it. Made of cast iron, it is high- 
ly resistant to the corrosive action of refinery condensates. May we 


send you a copy of our illustrated calalog “Simplex Square-Flanged 
Condenser Piping,”’ which describes this piping in detail? 


AMERICAN 


CAST IRON PIPE CO. ittsina 


CHICAGO DALLAS KANSAS CITY SAN FRANCISCO 








ELF-SUPPORTING! 


Branches: NEW YORK CITY MINNEAPOLIS CLEVELAND DETROIT LOS ANGELES 
SEATTLE 
























For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER'S EARTH & OIL 
ALL LIQUID CHEMICALS 
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EXPLOSION -~PROOF 


MIXER S$ 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and liquid chemicals. 

They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix .... more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«Ihe Hy-Speed Age» 
+. the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 
COMPANY 
47 West 63rd St. 

New York City 
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New Low Prices on 


RASCHIG RINGS 





EE ee eee hd 
ES CD ea oe 1” 
No. of Rings per Cubic Foot....... 1350 
Per Cent. of Free Space........... 73% 
Contact Surface per Cubic Foot. . .58 sq. ft. 
Weight per Cubic Foot........... 30 Ibs. 


These Rings are also available in 11/4 ”, 
1¥2", 2” and 3” O. D. sizes,—and are hard 
burned, well vitrified, non-absorbent and in- 
destructible. They will not soften or dis- 
integrate. 





It will pay you to get our prices and samples on your next inquiry. 


THE U. S. STONEWARE COMPANY 


Works (Since 1865): Akron, Ohio 
NEW YORK OFFICE: 48 CHURCH STREET 





These Ceramic Rings (generally the 1”x1” 
size) are widely used for packing small di- 
ameter towers and for gas scrubbers, vacu- 
um distillation, fractionating and _ rectifica- 
tion columns, gasoline absorbers, etc. They 
offer the following distinct advantages: — 


1. Their light weight and big per- 
centage of free space combined 
with the large contact surface per 
cubic foot, permit the use of con- 
siderably smaller sized towers than 
would otherwise be the case. 


2. There can be no clogging, chok- 
ing or channeling as frequently 
happens with the use of coke or 
quartz. 







3. There is a more even distribution 
of gases and liquors and the di- 
rection of flow is changed con- 
stantly. 
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the world in aviation development. 


H. ARRY F. Sinclair, chairman 


of the board of directors, Sinclair Con- 
solidated Oil Corporation, was elected 
chairman of Rio Grande Oil Company, a 
newly created post, in a special meeting 
of Rio Grande directors at El Paso, it 
has been reported. 

Although there have been some discus- 
sions in the last year looking to a merger 
of these two companies, election of Mr. 
Sinclair as chairman of the western com- 
pany was explained as merely indicative 
of a “community of interest” rather than 
a consolidation. The time is not be- 
lieved to be ripe for a merger and Sin- 
clair has not increased its holdings in Rio 
Grande, it was said. 

On the other hand, Mr. Sinclair’s elec- 
tion as chairman is believed to be indi- 
cative of an arrangement whereby the 
larger company will extend financial aid 
to Rio Grande, which has been in need of 
additional working capital. 


7; HE United States Bureau of 


Mines’ first report of a study of motor 
gasolines collected last year, using the 
octane number instead of benzol equiva- 
lent, shows that the average was 59.2 for 
20 cities. The lowest of the 20 cities was 
51 and the highest 68. Since there is no 
way of interpreting octane number into 
benzol equivalent, or vice versa, there is 
not possible at this time, a comparison of 
gasoline for 1930 against 1929; however, 
it is fair to assume that the average com- 
petitive grade gasoline sold in the United 
States during 1930 was somewhat im- 
proved over that sold in 1929. 

The average rating for premium price 
gasoline was 73.7, which is almost the 
exact standard set by Ethyl Gasoline 
Corporation. Samples ranged from a low 
of 68 to a high of 80. 


Detonation Survey of Commercial Motor Fuels 
Composite Samples—Summer, 1930 
Approximate 
octane No. d 
Competitive Premium 
64 76 


BORON. oc veccvcciscscccesvose / 
New York ....2.sccccccescsses 61 72 
rts Ge Cy ads 6.005 b.0 dave 66 79 
STE FR ee 68 78 
eS ENP erry . 55 76 
NNR Sas ad sia oan aie wee 63 73 
NE A ere, oper 55 72 
Pe Sa pers rere 55 71 
Sere = ees: 62 74 
Minneapolis—St. Paul ......... 51 71 
RR rcs cote bie velbwt aie 55 68 
ME Col ch atha case cab tka wee 58 74 
MES -s NeGaba at aden Sadbaente 55 

agi bai awas cheese 55 65 
OES eee ropes ee ree 56 a 
ES Reaper rre re 60 7 
| EES LED ee ne ee 64 80 
Se: UND 5. 44 whe wcwe ne tbe we 58 
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places the United States at the head of 
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Multi-vaned 
IMPELLER 


eliminates 
PpUyLiSsAaTTINNGG FrlLiIOgWyy 


f 

. WESTCO’S impeller is multi-vaned on both sides at 
. its periphery. Each vane is a pump in itself. These 
a vanes energize the liquid many times during its 
s travel from intake to outlet. WESTCO is virtually 


0 *100 Pumps Within A Pump.” It automatically ad- 
| justs itself to changes in operating conditions. This 
principle enables it to deliver multi-stage perform- 
ance with only single stage construction. 


If the head condition increases or decreases, the 

: work of WESTCO’S impeller on the liquid is pro- 

beicuae rag — portional. It has the ability to automatically regu- 
late itself against changes in the operating condi- 
tion. WESTCO’S double-suction intake and single 
impeller create a natural hydraulic balance which 
eliminates all end-thrust at bearing. Gas binding is 


ds also avoided. 





WESTCO supplies a steady, non-pulsating feed to 


Sool constructed Hot Oil Pumps 


Stabilizer Feed and Reflux Units high pressure stabilizers which increases the effi- 
- Standard Pumps for Transfer and 


Circulating Duties. ciency of the columns by eliminating over-load and 
under-load of the stabilizer trays. 


B 


Westeo Pump Corporation, Davenport, Iowa 


se Or br Dw ON VE OO" 


Branches: New York, Chicago and San Francisco Write today for complete engineering data and list 
Representatives in 50 principal cities. of other refinery and natural gasoline plant appli- 
© 1931, Westco Pump Corporation. cations. 
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WESTCO TURBINE PUMPS 
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SOUND ECONOMY 
Demands GOOD Fence 





NO OTHER FENCE WILL COST SO 
LITTLE PER YEAR of SERVICE 


Continental Chain-Link is the mod- 
ern fence—the choice of those who 
compare values. Made of “copper- 
bearing” steel, heavily galvanized 
with pure zinc by the hot-dip pro- 
cess after weaving, it is protected 
from rust INSIDE and OUTSIDE. 
Strong, evenly woven fabric, sturdy 
fittings, substantial posts, erected 
under the supervision of exper- 
ienced fence engineers. The ideal 
enclosure for Industrial Plants, Tank 


Farms, Refining Grounds, Switching 
and Material Yards, and all types of 
Business Property. Let the Contin- 
ental representative advise with you 
without obligation. Write us today. 


Continental Steel Corporation 
KOKOMO, INDIANA 


Distributors in all Principal Cities 


Manufacturers of: Chain-Link, Farm, Poultry 
and Lawn Fence and Gates; Billets, Rods, 
Wire, Nails and Barbed Wire; Black, 


Galvanized and Roofing Sheets. (191) 


CONTINENTAL 





TRADE MARK 














The Spiral Motion Is the Trick . 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


The center hole pre- 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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Cruve petroleum production 
for March, according to the U. S. Bureau 
of Mines, amounted to 69,397,000 barrels, 
a daily average of 2,239,000 barrels. This 
represents an increase over February of 
8,752,000 barrels and an increase in daily 
average of 73,000 barrels. Compared with 
March of last year, the daily average pro- 
duction of crude is 264,000 barrels less, 
while the total for March was 8,203,000 
barrels below the total recorded in March, 
1930. Estimates of the American Petro- 
leum Institute for the week ending May 
2 show that the daily average production 
of crude amounted to 2,475,100 barrels. 


[ MPORTS of crude and refined 


oils for March showed a slight increase 
over February but were somewhat lower 
than in March of last year. Total oil im- 
ports for March amounted to 7,780,000 
barrels, against 7,706,000 barrels in 
February and 8,540,000 barrels in March, 
1930. Imports of crude declined from 
4,789,000 barrels in February to 3,- 
715,000 barrels in March. Refined oil 
imports increased sharply, from 2,917,- 
000 barrels in February to 4,065,000 bar- 
rels in March. Refined oil imports were 
also larger than in March of last year. 
Analysis of refined oil imports for March 
reveals increases in the importation of 
gasoline and gas and fuel oil. Imports of 
wax were sharply lower in March than in 
February. 


Runs to stills* of United States 


refineries are apparently being maintained 
at a normal level. While the trend of runs 
has been upward since the beginning of 
the year, it is noted that the rate of 
throughput has not severely exceeded the 
amount necessary to produce gasoline re- 
quirements. In fact, despite consistent 
gains in runs, American Petroleum Insti- 
tute figures show that gasoline stocks are 
now undergoing a substantial reduction. 
With runs being maintained at a rate of 
about 2,500,000 barrels daily, stocks of 
gasoline during the week ending May 2 
were reduced to the extent of 838,000 bar- 
rels. On May 2, stocks of gasoline 
amounted to 45,613,000 barrels, compared 
with a peak of 47,444,000 barrels on 
March 28. 


*See chart page 52. 


ims Texas crude production 
now amounts to 339,750 barrels daily. Al 
though it is reported that the machinery 
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Waterous rotary pump manufac- 
tured by the Waterous Co., St. 
Paul, Minn. Body and head 
castings are Nickel Cast Iron. 


Our casting specialists will gladly 
diseuss your problems with you. 
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NICKEL CAST IRON 
assures improved density 


of Waterous Rotary Pumps 


Over forty years of manufacturing experience guides the 
Waterous Company in the selection of high grade materials 


used in producing their well known line of heavy duty rotary 
pumps. Freedom from leakage under high pressure condi- 
tions is an important feature of their equipment. 

Into the most advanced type of pumps go Nickel Cast [ron 
bodies because the higher strength and improved density of 
scientifically correct Nickel Cast Iron qualify the material 
for castings of this type. Modern oil transferring practice 
calls for efficient and assured pumping performances — 
pumps that have bodies and heads made of a material 
that will not develop porosity and leak under high 
pressure service. : 

Waterous rotary pumps have Nickel Cast Iron bodies and 
heads not only because this long wearing material assures 
pressure tightness, but because it has all the characteristics 
necessary to produce pump castings that perform better longer. 





THE INTERNATIONAL NICKEL COMPANY, INC. 
Miners, refiners and rollers of Nickel... Sole producers of Monel Metal 
67 WALL STREET, NEW YORK, N.Y. 
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Still 


Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 


Hydraulic Pressure Pumps, 2000 pound 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 
Established 1870 
Expanders since 1884 





Heavy Duty Expanders for 
Tubes 



















Pulmosan Hose Masks 


Pulmosan Hose Mask No. 1 


Designed for use in confined quar- 
ters, such as tank cars, manholes, 
etc., where funnel may be extend- 
ed to a source of fresh air. Outfit 
consists of face mask with 25-ft. 
kink-less, 1-inch 
hose, with connecting pad, hook 


non-collapsible, 


and funnel—all contained in neat, 
sturdy carrying case. The coupon 
brings detailed 
prices on this, and other types. 


information and 


PULMOSAN SAFETY EQUIPMENT CORP., 


176 Johnson St., Brooklyn, N. Y. 


(C) Pulmosan Hose Masks 
0 Non-sparking Tools 


Let PULMOSAN solve your safety problems. 
circulars on Asbestos outfits, non-sparking tools, etc. 


S“ulmosean 
HOSF RAZA 
MIUSFk MASK 


Gentlemen: Kindly send full information on your (please check) 


C Pulmosan Respirators 
0 Asbestos Outfits 





Write for 


Nol 








The Month in Review 








for prorating this area is now in opera- 
tion, the facts fail to reveal that such is 
the case. Compared with the revised al- 
lowable figure of 160,000 barrels daily, 
present production represents an excess 
of 179,750 barrels daily. Wells are being 
completed in East Texas at the rate of 
more than 50 a week and new oil produc- 
tion is being obtained at a potential rate 
of more than 400,000 barrels a day. All 
eyes are on East Texas and until exces- 
sive production is effectively curbed there 
the industry will be obliged to suffer from 
the effects of cheap oil. 


T; HROUGH the co-operation of 
the American Petroleum Institute a 
movement has been started for the 
preservation of the site of the Drake 
well near Titusville, Pennsylvania. It 
is planned to protect the “first oil well” 
from further damage and to give all 
interested people in this country oppor- 
tunity to have a part in the enterprise. 
It is planned to do the required pro- 
tective work, acquire sufficient land 
around the well site to form a park and 
provide for proper maintenance through 
state appropriations. 

Plans for the project are in the hands 
of a committee appointed by the board 
of directors of the Institute, consisting 
of W. R. Boyd, Jr., executive vice presi- 
dent of the Institute, chairman; Chas. 
L. Suhr, president and general man- 
ager, The Pennzoil Company; W. M. 
Irish, president, Atlantic Refining Com- 
pany; L. M. Young, president, South 
Penn Oil Company, and Christy Payne, 
head of the Standard Oil Company of 
New Jersey natural gasoline interests. 

It is estimated that $60,000 is needed 
to build a retaining wall, clean, exca- 
vate and drain, perform landscaping, 
construct park roadways, and erect a 
caretaker’s cottage with a room set 
aside for relics and records relating to 
the Drake well or to other early petro- 
leum history. Subscriptions to this 
fund should be sent to W. R. Boyd, 
Jr., chairman, American Petroleum In- 
stitute, 250 Park Avenue, New York 
City. 


P ienitaes Pipe Line Compan) 
filed its first tariff with the Interstate 
Commerce Commission, issued March 
12 and effective March 16., The basic 
rate is 70.5 cents a barrel on gasoline 
from Borger, Texas, to Wichita, Kat 
sas. 
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Phillips Petroleum Company Gasoline Plant in Oklahoma City Field which handled for 
two hours a peak load of 258,000,000 cubic feet of wet gas 


Oklahoma City Gas Increase 


Forces Plant 


Enlargement 


By J. C. ALBRIGHT 


ITH a peak load passing through the three 
Tulsa Type absorption and. distillation 


units for a period of two hours at the rate 
of 258,000,000 cubic feet of wet gas per 24 hours, it 
Was necessary that Phillips Petroleum Company install 
additional units to process the constantly accumulating 
gas being made available daily by the completion of new 
wells with large potential gas volumes. 

When the plant was laid out in Section 1, Township 
l1-N, Range 3-E, Oklahoma County, Oklahoma, the 
company provided for erection of six complete absorp- 
tion and distillation units to operate on well pressure, 
without the aid of power driven compressors. The first 
installation included three units with twin absorbers 
tated at 11,000,000 cubic feet of gas each at 30 pounds 
operating pressure. The combined capacity of the six 
absorbers when stepped up to 45 pounds gave them a 
throughput of approximately 90,000,000 cubic feet daily. 
This has been found insufficient to care for the average 
volume handled, so foundations were laid for two addi- 
tional units which will give the plant a capacity, without 
an Overload, of 150,000,000 feet. 


Connections were placed in the 24-inch main in- 





take header so that additional installations may be 
made without interrupting the operation of the units 
already installed. All that is necessary to increase 
the size of the plant to its maximum planned rating 
of 180,000,000 cubic feet is to pour the cement foun- 
dations and erect the equipment. 

With the gas coming into the plant under reduced 
pressure from the wells adjacent to it which may be 
reduced or increased as operating conditions change 
—no provisions have been made for the installation 
of an engine room. The gas is received through two 
batteries of intake scrubbers, one battery being in- 
stalled in the west end of the yard, and the other in 
the east end, catching what free oil that may come in 
through the gathering system in the field. 

PROCESS METHODS 


Leaving the scrubbers it enters a 24-inch main 
header running the full length of the plant, to enter 
the absorbers directly without cooling. The temper- 
ature accompanying the gas from the wells is suf- 
ficiently low that absorption of the available gaso- 
line present is accomplished as it travels through the 
absorbers. 


Each battery of absorbers with its ac- 
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companying distillation and heat exchangers is in 
effect an independent unit, each taking a part of the 
gas as it comes. 

The gas in the main intake header is held under 
approximately 45 pounds pressure, and enters each 
absorber at the base at that pressure. Each absorber 
has its individual residue scrubber tank placed on 
the same foundation with the absorber. Even with 
mist extractors in the absorbers, the volume coming 
into the plant is so high at times and the velocity is 
so great that the absorption oil is mechanically car- 
ried over. 

After the gas leaves the scrubbers, it passes from 
the common residue header through five eight-inch, 
Neilan, back pressure regulators, all operating syn- 
chronously. The actuating gas pressure is taken 
from the common main between them and the plant 
and is led through 4% inch copper tubing to each reg- 
ulator through connections in the diaphragm covers. 

Each distillation unit is provided with a twin in- 
stallation of Goulds centrifugal pumps, three-inch 
connections, with a maximum capacity of 350 gallons 
per minute under a head of 250 pounds at a speed 
of 3450 revolutions per minute. Each pump is driven 
by a Terry turbine designed to operate on steam 
pressure of 200 pounds. One of the pumps handles 
the rich oil from the outlet of the vent tank, passing 
it to the still for evaporation, and the other handles 
the lean oil from the coolers to the absorbers. 

The gasoline which has been condensed in the 
Griscom-Russell atmospheric sections placed in a 
Cooling Tower Company louvre tower, is led through 
rundown lines: to the east side of the-plant~to the 
receiving room where it is passed through three look 
boxes to the accumulator or receiving tank. The 
condensing pressure of 20 pounds with a low volume 
is sufficient to transfer the gasoline to the storage 
battery, but in case a large volume is manufactured, 
utilization may be.-made of the two, two-inch Westco 
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Five 162 hp., 200 pound w.p. Henry Vogt water 
tube boilers, John Zink burners with Copes water 
level’ contréle: Furnishing steam for heating and 
distillation of gasoline at Oklahoma City Gasoline 
Plant of Phillips Petroleum Company 


Chippewa centrifugal pumps driven by Louis Allis 
explosion proof motors to speed up the transfer of 
the gasoline. 

The water for cooling the absorption oil and for 


Three Goulds 6 inch 
centrifugal pumps 

foot head, 1750 r.p.ms 
1000 g.p.m., driven by 
20 hp. Wagner AC mot- 
ors, handling water for 
cooling oil and con- 
densing gasoline. 
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condensing the gasoline, is handled by four, six-inch, 
Goulds, single-stage, centrifugal pumps which instal- 
lation may handle a combined volume of 4000 gallons 
of water per minute under a head of 60 feet at 1750 
revolutions per minute. These pumps are installed 
in a building adjacent to the cooling tower and are 
driven by Wagner 20-horse power motors which may 
be either hooked up for power delivered at 220 volts 
or 440 volts. The suction and discharge lines pass 
through the building with a close hook-up to the 
pumps. Flanged connections are provided in the 
design to facilitate repair or permit the removal of 
any unit without disturbing the other pumps. 


POWER 


Steam which is used in the distillation units and 
to operate the turbine driven equipment is generated 
in five, 162-horse power Henry Vogt water tube boil- 
ers operating at a pressure of 200 pounds. In nor- 
mal operation of the boilers the feed water is han- 
died by a Terry turbine driven Worthington three- 
inch centrifugal pump. The water level in the boil- 
ers is controlled by Copes Boiler Feed controls, ac- 
tuating and controlling the turbine speed through 
direct connection to a 1% inch Neilan control valve 
placed in the steam line to the turbine. Stand-by 
boiler feed pumps are provided by the installation of 
three 10 by 6% by 12 Union Burnham, simplex steam 
pumps. These pumps when in service are controlled 
by Copes valves and are placed high enough from 
the floor that they may be packed without discom- 
fort to the operator. 

Gas fuel to the John Zink burners placed in the 
combustion line of the boilers is controlled through 
a Neilan, four-inch regulator, with actuating pres- 
sure taken from the steam header leaving the boil- 
ers, providing a constant head of steam available to 
the distillation and other units driven and operated 
by steam. In the same setting is another four-inch 
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Neilan regulator which is operated by the snuff line. 
Connections which are placed over the yard at strat- 
egic points permit instant closing of this valve 
should there be a gas line break near the furnaces 
or a fire occur which with greater safety could be ex- 
tinguished. This regulator valve remains open dur- 
ing the normal operation of the boilers, but may be 
closed from any point in the yard or in the various 
buildings. 

For further control of fire standard fire hydrants 
have been placed at intervals in the plant yard. Con- 
nected to the mains to boost the water pressure is a 
three-inch Goulds, centrifugal pump driven by a 64- 
horse power, Westinghouse steam turbine which 
will permit delivery of 500 gallons of water per 
minute under a 347-foot head at 3450 revolutions per 
minute. This unit is housed in a building set apart 
from the other equipment and may be entered with- 
out danger even if there should be a fire in the plant 
proper. 

With two additional units being installed, the 
plant will have a capacity of 150,000,000 cubic feet of 
gas; and there will be connections for still another 
unit to be installed later. With the gas averaging 
about sixty-five hundredths of a gallon per 1000 cu- 
bic feet, production of natural will be about 100,000 
gallons per 24 hours. To take care of added steam 
consumption, the foundation has been poured for 
another 162 Henry Vogt boiler, giving the plant 972 
normal boiler horsepower. Ten additional 22,500- 
gallon storage tanks are being set to handle the in- 
creased production. 


With production of gas and oil under the present 
proration rules, the operating problem at the plant 
will be oné of constantly watching the equipment 
during the daylight period when most of the wells 
are flowing, and during the night time, to operate 
on a reduced load with probably half the capacity 
needed by the plant. 





One of three batteries of Goulds centrifugal 3 inch, 350 g.p.m. Terry Turbine Driven 
pumps handling lean and rich oil in Phillips Petroleum Company Oklahoma City 
Gasoline Plant. 








Chemical Treatment of 


Distillates From Sour Crudes 


PART 2—VAPOR PHASE METHODS 


By C. B. FAUGHT 
Refinery Engineer 


HE first part of the discussion of processing 

high sulphur crudes dealt only with those 
plants whose market outlets permit the sale of 
gasoline containing more than .10 per cent sulfur. 
The only necessary treatment under these conditions 
is doctor sweetening. There is one other method of 
treatment, applicable to those plants which market 
gasoline with a sulfur content above .10 per cent and 
where cracking processes are used. Color, odor and 





Gray vapor towers 





stability, and gums complicate the treatment, which 
can not be solved by doctor sweetening alone. 

The common practice where acid treating and re- 
running are not resorted to, is to use vapor phase 
treatment. This process has been used successfully 
on pressure distillate from crudes which are difficult 
to handle throughout the refining proceedure. There 
are several patented vapor phase processes, embody- 
ing the use of a body of clay alone, and also a mix- 
ture of clay and chemicals. 

The former is the only process used universally. 
For this reason this discussion is limited to treat- 
ment through clay, in which the vapors from the 
fractionating column are passed through clay, con- 
densed as a liquid, and subsequently washed with a 
neutralizer to remove hydrogen sulfide, and doctor 
treated. 

In this process, the clay is placed in a vertical con- 
tainer with a false bottom, below which the poly- 
merized material is withdrawn and the vapors are 
allowed to pass into the condensing equipment. In 
calculating the amount of clay for a given amount 
of vapors, and the size of the container, it is well to 
remember that the clay acts as a catalyzer only, poly- 
merizing the diolefins, which in effect converts them 
to higher boiling range hydrocarbons. This action 
produces a material that liquefies at the temperature 
of the clay, and condenses in the clay body, trickling 
down through the mass and dropping to the bottom 
of the tower, where usual practice permits it to be 
withdrawn from the lowest point in the tower. This 
selective polymerization seems to require definite 
amounts of catalyzer, irrespective of the nature of 
the gasoline. Results from pressure distillate pro 
duced from sweet crudes, seem to follow the results 
from very sour pressure distillate very closely. This 
leads to the belief that polymerization is not affected 
by the presence of sulfur compounds. 


RATE OF FLOW 

This rate of flow checks very well in the laboratory 
against plant practice. The life of the clay howevée 
(Continued on page 158) 
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12,000 Barrels 


Through One 


Ton of Clay 


By J. C. ALBRIGHT 


of gasoline in the vapor phase by installing two 
small Gray Processes Corporation clay towers at 
its Okmulgee plant. These units were nine feet in di- 
ameter by 35 feet high; and each tower contained nine 
tons of clay. These were considered of ample size at 
the time of installation to care for the needs in process- 


|: 1925, Barnsdall Refineries Inc., began treatment 


ing the vapors from two 500-barrel, Cross, cold gas-oil 


units. 


Later on, two 1,000-barrel Cross units were installed 
processing recirculated hot oil, and two more towers 
were added to the vapor phase equipment. These two 
towers were much larger, containing 23 tons of clay 
each and were 11 feet in diameter by 35 feet high. As 
the demand for premium gasoline increased, a 2,400- 
barrel combination viscosity breaker and cracker_was 
installed to be operated on a 40 per cent reduced crude 
bottom charge. On the vapor line from the bubble 
tower of this Cross unit, there was installed in 1930, 
two of the largest towérs in use at present employing 
the Gray vapor phase treatment of gasoline. These 
towers are 15 feet by 40 feet, and contain a combined 
charge of 180,000 pounds of 60/90 mesh Georgia clay. 

By observing the operation of three six-ton units in 
the refinery at Barnsdall, Oklahoma, Gordon Granger, 
superintendent of the Okmulgee plant, incorporated sev- 
eral changes in the design of the clay container, by which 
these towers at Okmulgee differ in construction from 
the usual Gray fabricated towers. Ordinarily, these 
were constructed as a modified ellipsoid, supported by 
a fabricated steel framework, having an outer shell or 
steel covering, and insulated, by which the hot gasses 
from the bubble tower were circulated by admission into 
the lower compartment of the jacket, directed by suit- 
able baffles around the clay chamber, to emerge from 
the top and then enter the inner shell which contains 
the clay. This was considered necessary to maintain 
Sufficient heat on the clay body to enable it to perform 
its duty in treating the gasoline vapors. 


CHAMBER DESIGN 


The supporting sheet in the bottom of the tower, 
Which sustains the clay body, is a flattened cone invert- 
*d with holes either punched or bored in it to permit 





the passage of vapors and liquids from the clay. Before 
the charge of clay is introduced metal cloth is laid 
down on the inside of the cone to prevent the percola- 
tion of clay from the supported bed. Difficulty was ex- 
perienced by the workmen placing this wire cloth over 
the funnel shaped sheet. Even with the utmost care, 
and by soldering and welding the cloth to the support, 
separation is likely to occur allowing the clay to fall 
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Gray vapor towers at Okmulgee in Barnsdall’s 

Refinery showing hookup of vapor lines leading 

to and from the towers. Polymer tanks at Base 
of towers 
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from the bed down into the polymer trap or to fill the 
vapor line leading to the condensers. 


The towers installed at Okmulgee are vertical with 
a skirt extending down from and supporting the clay 
chamber. The jackets are omitted, having an insula- 
tion material applied to the shell forming the clay con- 
tainer. The supporting plates were changed in design by 
Mr. Granger, assisted by company and Gray Processes 
Corporation engineers, by which they take the form of 
a flattened, inverted, truncated pyramid with the clay 
dumping valve connected to the point where the ver- 
tex was cut off. The triangular sheets are welded in 
place and have the usual perforations. The monel metal 
cloth which is placed on the sheets is cut to shape be- 
fore being installed, being fastened to the plates by 
confining metal strips with capscrews. No difficulty is 
encountered by the workmen placing the cloth over this 


type of supporting plates. 

In operating these towers on the reduced crude crack- 
er, the transfer line from the reaction chamber of the 
Cross unit enters the evaporator carrying the vapors 
and the tarry residuum in a liquid state. The vapors rise 
through the evaporator shell, while the stripped residu- 
um leaves the bottom of the tower to the fuel oil burn- 
er supply tanks. Vapors leaving the top of the evapora- 
tor are under low pressure, having been reduced at the 
entrance of the evaporator from 400 pounds to about 
60 pounds. From the top of the evaporator, the vapors 
are conducted to the bubble tower, entering it near the 
lower compartment. They rise through the plates to the 
top, coming in contact with reflux which is pumped 
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The other four Gray towers at the Okmulgee 
refinery of Barnsdalls 
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over the tower. The liquid condensed in this tower is 
transferred to the recycle stock blending tank. 

The vapors leaving the top of the bubble tower are 
under 50 pounds pressure with a temperature of 375°F. 
The two Gray towers are connected in such manner 
that they may be operated in parallel or individually, 
or cut out entirely with the vapors from the bubble 
tower being led directly to the condensers. The vapor 
line is insulated all the way from the bubble tower to 
the clay contact towers, having gates installed where 
the lines enter the clay chamber with chain controls, by 
which the operator may operate them without the neces- 
sity of climbing the ladders. 

The color of the vapors entering the Gray towers is 
very dark, usually running close to eight on a Saybolt 
chromometer, but on leaving the clay body the color 
has been brightened to an average of 29. The vapors 
traveling through the bed of clay, usually drop about 
eight pounds of the entrance pressure, but with this 
pressure drop, there is a rise in temperature. The 
vapors leaving at an average increase of 5° F. This is 
probably due to the catalytic action of the clay on the 
gasoline vapors in the removal of the polymers. Sev- 
eral times the temperature has been closely watched 
with thermocouples installed in the top of the bed, near 
the middle and at the bottom of the chamber. 

The filtered vapors leave the bottom of the chamber 
beneath the monel metal screen and pass through an 
uncovered line leading to the condensers. This conden- 
sate has an average gravity of 56/58° A.P.I., and an 
initial boiling point of 86° F., 90 per cent over at 390 
with an end point of 415°F. This cracked gasoline has 
a benzol equivalent so high that the minimum.amount 
of ethyl fluid may be used to bring it up to Ethyl Gaso- 
line Corporation’s standard. 


POLYMERS 
The polymers separated by the clay from the vapors 
are taken from the conical bottom of the 
clay chamber through a clay trap leg, the 
bottom of which extends downward with 
a blow-off line leading to the plant drain 
system. The liquid is taken off above 
the bottom of the leg and enters an ac- 
cumulator. tank serving both towers. The 
polymers are drawn off continually by a 
pump transferring them back to the 
vaporator, where they may enter above 
the trays, or into the base with the heavy 
residuum, to be stripped of the dissolved 
gasoline and trapped away with the fuel 
‘or burning. No attempt has been made 
{0 separate these polymers and treat them 
for stock for any special purpose. 
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A fluid is not used in the clay tower. No gasoline 
has ever been used for auxiliary washing, there having 
been always enough condensation accompanying the 
polymers to bring them down through the filter bed to 
the base of the clay compartment. No steam is used in 
either the evaporator, the bubble tower or the filter in 
regular operation. When the action of the clay body 
becomes sluggish, indicated by the drop in color of the 
condensate, the tower or towers are cut out of service 
and steam at a temperature of 450° F. is passed through 
the clay for a 12-hour period. No gasoline vapors ac- 
company the steam in the revivifying process. After 
the steaming has been completed, the towers are again 
placed in service, but the condensate is directed to the 
slop tanks for a period of four to six hours, or until 
the color returns to normal. This application of super- 
heated steam is placed on the towers at intervals of 
about 90 days. 


RESULTS AND COSTS 


The clay is dumped from the towers about once each 
year. No particular attempt has ever been made to 
carry the charge beyond the economical period of op- 
eration. When the color falls ‘below the standard set 
at the refinery oftener than each 60 days, the clay is 
removed, and the spent clay is shipped to the com- 
pany’s refinery at Barnsdall, Oklahoma. It is complete- 
ly revivified there by putting it through the 140-ton 
capacity Wedge Multiple Hearth clay burner and used 
in the treatment of lubricating oils. New clay is then 
shipped from Barnsdall after it has been dried of all 
its moisture content in a rotary kiln. On an average, 
24 hours are required to dump and fill one of the tow- 
ers with clay. 

Remarkably long service has been experienced with 
the clay in these towers. During the past year, there 
have been on the average, 12,000 barrels of gasoline 
treated with each ton. One freak batch of clay re- 
moved in March, 1929, had a total of 
21,651 barrels of gasoline passed through 
it before it was removed from the con- 
tainer. 

The total cost for 1930, as shown by 
the distribution sheets, by the application 
of the Gray Vapor phase, was $0.0924 
per barrel of condensate. This included 
the cost of the clay, royalty paid to Gray 
Processes Corporation, cost of equip- 
ment, depreciation, interest on the in- 
vestment and the distribution of wages. 

The writer is indebted to Messrs. John 
Day and Gordon Granger for their as- 
sistance by furnishing the data for this 
article, and for permission to present this 
phase of their plant operation. 





45 ton clay capacity 


towers 









Natural Gasoline’s Economic 


Position to Get Study 


HE economic position of the natural gasoline 
industry has been moved into a front line posi- 
tion for the program of the tenth annual con- 
vention of the Natural 
America. The meetings will be held May 19, 20 and 


Gasoline Association of 


21 in the Mayo Hotel at Tulsa. The whole program 
has been: divided into sections of related topics. 

The economic subjects will appear on the program 
the afternoon of the first day, May 19, after routine 
matters and committee reports have been disposed 


of in the morning. 


Both the morning and afternoon of the second 
day, May 20, will be devoted to papers and discus- 
sions of subject of special interest to plant managers 
and operators. The plan of this part of the program 
is to have a prepared discussion for each paper. 
Then the whole subject will be left for open discus- 
sion. 

Subjects of higher technical nature will be con- 
sidered the third day. Prepared discussions have 
been designated for some of the papers on this part 
of the program. 


A departure in program arrangement will come in 
1 4 











DR. E. R. LEDERER 
President 






A. J. SCHLOSSER 


Vice-President 


the annual membership dinner the evening of May 
20. This affair will be restricted to members of the 
organization, who will transact some of the business 
of the convention at this time. Officials will be 
elected then, as will the directors. The nominations 
will come before the meeting from a committee to 
be named the morning of the first day. 


One paper will be heard at the annual dinner. 
Alexander B. Morris, consulting engineer, will offer 
a discussion on the subject, “Inter-company Con- 
solidation of Gasoline Plants in Depleted Fields.” 


The coming convention will mark the tenth an- 
niversary of the organization. It was formed in 
Tulsa and has held all annual meetings there. Other 
sessions have been held in different centers within 
the oil producing territories in the nature of semi- 
annual meetings and more frequently as meetings of 
plant operators. 


Membership in the organization extends beyond 
the Mid-Continent area. Each year the natural gaso- 
line industry of California sends several representa- 
tives to the annual meeting. A part of each program 
is left to the preparation of the industry on the West 
Coast. 
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Program for the 


TENTH ANNUAL CONVENTION 


of the 
NATURAL GASOLINE ASSOCIATION OF AMERICA 
Mayo Hotel, Tulsa, Oklahoma, May 19-21, 1931 


TUESDAY, MAY 19, 1931 
MORNING SESSION 


Opening session—10:30 A. M. 

Welcoming address—Frank L. Chase, Lone Star 
Gasoline Company. 

President’s address—Dr. E. R. Lederer, Texas Pa- 
cific Coal & Oil Company. 

Appointment of nominating committee. 

Report of active standing committees. 


a 


or 


o> 


Gas contract committee—Chairman T. R. 


Goebel. 


. Standardization committee—Chairman George 


P. Bunn. 


. Technical committee—Chairman R. C. Alden. 


Sales managers committee—Chairman A. T. 
Scherer. 
Gas testing committee—Chairman George P. 
Bunn. 
Aviation committee—Chairman R. C. Alden. 
Standard forms committee—Chairman A. H. 
Menuet. 

AFTERNOON SESSION 


Prepared Economics Round Table Discussion. 
Mid-Continent: 





1. “Production and Transportation of Natural 
Gasoline”—F. E. Rice, Phillips Petroleum 
Company. 

2. “The Natural Gasoline Situation from the 

Standpoints of the Natural Gas Pipeline and 


R. E. BECKLEY 
Vice-President 


Carbon Black Manufacturers”’—W. E. Rear- 
don, Columbian Gasoline Corporation. 

3. “The Marketing Outlook for Natural Gaso- 
line’>—D. E. Buchanan, Hanlon-Buchanan, 
Inc. 


California: 


EMBY KAYE 
Vice-President 


1. “Production, Transportation and Markets of 


Natural Gasoline in California”—W. W. Rob- 
inson, Jr., The Texas Company. 


WEDNESDAY, MAY 20, 1931 
MORNING SESSION 


. “New Developments in Plant Processes and 


Equipment”—G. M. Davidson, Empire Oil & 

Refining Company. 

Discussion by E. A. Wooden, Sinclair Oil & 
Gas Company. 


. “Plant Management Kinks”—Jack Power. 


“The Disposal of Residue Gas”—D. C. Will- 

iams, Continental Oil Company. 

Discussion by D. A. Sillers, Lone Star Gasoline 
Company. 


AFTERNOON SESSION 


. “A Resume of the New Specifications for Nat- 


ural Gasoline’—R. C. Alden, Phillips Petroleum 
Company. 

Discussion by Dr. George G. Brown, University 
of Michigan. 


RAY E. MILLER 
Secretary 
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2. “Fractionation Control”—S. S. Smith, Shell 

Petroleum Corporation. 

Discussion by W. G. Hiatt, Phillips Petroleum 
Company. 


3. “The Kettleman Hills of Today”—C. R. 
Burgess, Standard Gasoline Company. 


THURSDAY, MAY 21, 1931 
MORNING SESSION 


1. “The Status of the Liquefied Petroleum Gas 
Industry”’—G. G. Oberfell, Phillips Petroleum 
Company. 

Discussion by W. G. Watkins, Skelly Oil Com- 
pany. 

2. “Motor Fuel Developments”—Dr. George G. 
Brown, University of Michigan. 

Discussion by G. G. Oberfell, Phillips Petro- 


leum Company. 


AFTERNOON SESSION 


1. “The Refinery, from the Natural Gasoline 
Man’s Viewpoint”’—Emby Kaye, Skelly Oil 
Company. 

2. “The Determination of the True Vapor Pres- 
sure of Liquids and Its Value the Petroleum 
Industry”—E. J. Squire, Shell Oil Company. 

3. “Vapor Recovery in the Refinery”’—Speaker to 
be selected by the Western Petroleum Refiners 
Association. 

Entertainment for the annual meeting of the Nat- 
ural Gasoline Association of America again will be 
sponsored by the: Natural Gasoline Supply Men’s 
Association. This organization of equipment manu- 
facturers and dealers is an auxiliary group, which 
functions almost wholly for the purpose of provid- 
ing entertainment for the convention. 

With but slight changes the entertainment ar- 








ranged for the convention May 19, 20 and 21 will 
follow that provided for other annual conventions. 
Instead of a Dutch lunch at noon each day of the 
convention, this will be provided only two days, 
May 19 and May 21. The second day of the meet- 
ing will leave the noon hour open so far as scheduled 
entertainment is concerned. 

The annual smoker will be held the evening of 
May 19 in the Crystal Ballroom of the Mayo Hotel. 
This affair has been the highlight of the convention 
in years past and the entertainment committee has 
arranged acts that will match those of former years. 

The annual dance will be held the evening of the 
second day of the convention, May 20. Members of 
the auxiliary association will then be hosts to all, 
who attend the convention. The dance also will be 
in the Crystal Ballroom of the Mayo Hotel. 

The annual business meeting of the Natural Gas- 
oline Supply Men’s Association will be held May 20. 
Officials and directors for the next year will be 
elected then. 

Officials of the association are: M. H. Kotzebue, 
Tulsa Boiler and Machinery Company, president; 
A. J. Kerr, Pittsburg Equitable Meter Company, 
first vice-president; A. W. Burket, Jackson Engi- 
neering Company, second vice-president; M. F. 
Waters, Hanlon-Waters, Inc., treasurer. 

Directors include the officials and R. E. Howe, 
Atlas Supply Company; B. L. Potter, Cooper-Bess- 
emer Company; J. H. Satterwhite, Westcott and 
Greis, Inc.; E. H. Triphaus, Taylor Instrument Com- 
pany; and Dr. E. R. Lederer,. president of the Nat 
ural Gasoline Association of America. 

Committees, which have arranged the entertain- 
ment for the convention have the following chait- 
man: A. J. Kerr, dance; E. H. Triphaus, lunches; 
A. W. Burket, favors; and M. F. Waters, smoker. 
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Division of Refining Studies 


Kconomics and Engineering 


ment and petroleum supply and demand were 

studied at the sessions of the American Pe- 
troleum Institute’s division of refining at its con- 
vention in St. Louis, April 15 and 16. 

A view of the economic situation was presented to 
the Institute through the medium of two reports 
covering estimated production and consumption of 
crude oil and refined products for the period from 
April 1 to September 30, 1931. One report was pre- 
pared by the voluntary committee on petroleum 
economics of the Federal Oil Conservation Board, 
E. B. Swanson, chairman, and a second report was 
submitted by the Institute’s committee on refinery 
statistics and economics, of which R. C. Holmes, 
The Texas Company, is chairman. This committee 
was aided by a sub-committee of the same name 
headed by John D. Hill, Atlantic Refining Company. 

Both committees, although employing different 
procedures in the determination of needed refinery 
output, arrive at the same conclusion, namely; that 
refinery output for the period should be 224,000,000 
barrels. It was also stated that with only a nominal 
increase in domestic demand for gasoline, the out- 
look is for a decrease in exported gasoline from 15 to 
1? per cent, but that coincident with such decline in 
foreign demand there is the prospect of a nearly 
corresponding reduction in importations of gasoline 
and its equivalent in crude oil. The institute com- 
mittee estimates that while the needed refinery out- 
put during the coming six months is 980,000 barrels 
above that of the actual refinery output of the same 
period last year, it is expected that natural gasoline 
will supply 921,000 barrels less, straight run gaso- 
line 2,075,000 barrels less and cracked gasoline 3,976,- 
000 barrels more. The industry may expect a de- 
mand for gasoline approximating that which was 
enjoyed in the corresponding period a year ago. 


RR sent ana engineering, motor fuel develop- 


Progress in the problem of accurately measuring 
fuel knock ratings was recounted by Dr. H. C. Dick- 
inson, U. S. Bureau of Standards, before the opening 
session, which was given over to motor fuels. Dr. 
Dickinson stated that a comprehensive series of 
tests were started in April in 15 co-operating labora- 
tories employing standardized procedure and equip- 


ment which has been developed by the co-operative 
fuel research committee supported by the federal 
government and the petroleum and automotive in- 
dustries. Normal heptane and iso-octane will be used 
as the standards of known knock rating with the 
knock ratings expressed in octane number—the oc- 
tane number of the blend of two standard substances 
being numerically the percentage by volume of iso- 
octane which it contains. The octane number rating 
is generally replacing the various. knock ratings, 
such as benzol equivalent, previously employed. 


STANDARDIZE TEST ENGINE 


Standardization of the test engine has progressed 
to the point where the experimental machine is now 
undergoing final check tests in several of the co- 
operating laboratories. Preparation of standardized 
test procedure is also nearing completion, and pro- 
vides for determining the degree of accuracy with 
which such factors as engine speed, spark timing, 
mixture ratio, air and jacket temperature, air 
humidity, and general engine conditions, must be 
controlled. Further results of progress in the de- 
velopment of the standard test method and apparatus 
will be presented to the industry at the annual meet- 
ing this fall. 


“Automobile Fuel Line Temperatures and Vapor 
Lock” was discussed by O. C. Bridgeman of the U. 
S. Bureau of Standards. Two years study of the 
problem at the bureau under the auspices of the co- 
operative fuel research steering committee, has led © 
to the conclusion that gasoline manufacturers can 
assist in the solution of the problem by the min- 
imizing of the propane content of the fuel, and auto- 
mobile builders can help’ by relocating or redesign- 
ing fuel feed systems. Dr. Bridgeman advocated 
equipping automobiles with cooler fuel feed systems, 
pointing out that fuel temperatures can be lowered 
many degrees by such simple changes as placing feed 
lines outside the frame channel, using thermal insula- 
tion, reducing heat conduction from engine to fuel 
pump and cooling the pump in the air stream. Re- 
ducing gasoline vapor pressure to a lower point, he 
stated, will overcome vapor lock in hot weather, but 
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is not helpful during cooler weather inasmuch as a 
compromise is necessary between gasoline vapor 
pressure and ease of starting the engine. 


Corrosion problems affecting oil-vapor condensing 
equipment have increased in importance to an acute 
degree, according to A. E. Pew, Sun Oil Company, 
whose paper on that subject discussed the main 
causes of corrosion from both the water and oil side 
of condensing equipment. The seriousness of the 
problem has been aggravated by increased produc- 
tion of high-sulphur crude oils, concentration of 
capacity in larger units necessitating changes in de- 
sign, and by the increasing use of the multi-stream 
tower with single condenser. Each factor contributes 
its own problems; and while the author recom- 
mended no general cure-all, he stated that certain 
facts are becoming established and expressed the be- 
lief that through continued co-operation much may be 
accomplished toward the solution of such problems. 
Removal of water content of crude oil, he stated, is 
an aid in eliminating corrosion by chlorides. The 
effects of design of condensers and materials of con- 
struction were discussed. Much credit was given to 
the co-operative effort of the various units of the 
industry during the past two years through the 
Institute’s committee and its various sub-committees 
studying corrosion. 


USE OF ALLOY STEEL GROWS 


H. D. Newell, Babcock and Wilcox Tube Com- 
pany, reviewed three years experience in the use of 
18-8 iron-chromium-nickel alloy seamless cracking 
coil tubes. Alloy steels have an increasing field of 
usefulness in oil refining, he stated, and outlined the 
use of various alloys in meeting specific conditions. 
He presented some of the characteristics of the alloy, 
and described the changes in structure which occur 
on long heating at elevated temperatures. Typical 
micro-structures were shown of tubes after extended 
service, and physical properties of such tubes were 
given, also the comparative creep strengths of 18-8 
and 4-6 per cent chromium and carbon steel. Some 
of the limitations of the alloy were discussed and 
precautions necessary for satisfactory operation of 
alloy tubes were presented. He stressed that fact 
that alloys steels have an increasing field of useful- 
ness in the refining industry; and when the advant- 
ages, limitations, and characteristics of each alloy 
are known and understood, it is then that success- 
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ful application of such materials can be expected. 
It must be recognized that each alloy has a partic- 
ular set of conditions wherein it may be used to the 
greatest advantage. 

The 18-8 alloy steel has demonstrated its worth 
for elevated temperature service, and an increasing 
use for this material is predicted in cracking coil 
operations. Continued development work by manu- 
facturers, together with co-operation from the refin- 
ers will mean advancement in production and the 
application of new alloys and the improvement of 
present ones. 

The committee on fire protection in refineries, at 
the final session, considered the tentative draft of the 
“Manual on Fire Protection in Refineries,” copies 
of which can be secured from the American Petro- 
leum Institute headquarters at 250 Park Avenue, 
New York. Also the committee on disposal of re- 
finery wastes presented its tentative draft of section 
two of the “A. P. I. Manual on Disposal of Refinery 
Wastes,” dealing with “Waste Gases and Vapors.” 
This committee submitted its first section, “Waste 
Water Containing Oil” last fall and it was separately 
published last October. Parts three and four, deal- 
ing with “Waste Chemicals” and “Waste Solids” are 
not yet complete. The report of the committee on 
accident prevention in refineries brought the ses- 
sion to a close. 

The following committees met and continued their 
work at the refining division convention: 

Refinery Statistics and Economics, R. C. Holmes, 
The Texas Company, New York; Testing Methods 
and Specifications, K. G. Mackenzie, The Texas 
Company, New York; Disposal of Refinery Wastes, 
John S. Hess, Sinclair Refining Company, New 
York; Motor Fuel Research, R. P. Anderson, Ameri- 
can Petroleum Institute, New York; Fire Prevention 
in Refineries, C. H. Haupt, Standard Oil Develop- 
ment Company, Elizabeth, New Jersey; Accident 
Prevention in Refineries, C. W. Smith, Standard Oil 
Company (Indiana), Chicago; Corrosion of Refinery 
Equipment, Walter Samans, Atlantic Refining Com- 
pany, Philadelphia; Standardization of Refinery 
Equipment, Henry Thomas, Sun Oil Company, 
Philadelphia; Program, T. G. Delbridge, Atlantic 
Refining Company, Philadelphia; Refinery Tech- 
nology, E. W. Isom, Sinclair Refining Company, 
New York; and Sub-Committee on Refinery Statis- 
tics and Economics, John D. Gill, Atlantic Refining 
Company, Philadelphia. 
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Corrosion Problems Affecting 


Oil Vapor Condensers 


By A. E. PEW 
Sun Oil Company, Philadelphia 





ORROSION problems 
CC affecting oil - vapor 
condensing equipment 
have increased in importance 
in the past few years to an 


acute degree. Always serious, 





they have been aggravated by 


| 
the great increase in produc- | 
tion of high-sulfur crudes, by | 
the concentration of capacity | 
in larger units, necessitating 
design changes, and by the in- 
creasing use of the multi- 


steam tower with a single con- 


HIS paper, read before the First 
(| iia Year Meeting, Division of Re- 

fining, American Petroleum Insti- 
tute, St. Louis, April 16, 1931, outlines in 
general the corrosion problem as it af- 
fects otl-vapor condensers. The main 
causes of corrosion are given, both from 
the water side and the oil side. Recom- 
mendations for combating each are made. 
The effect of condenser design is dis- 
cussed, and definite conclusions based 
upon the author's experience are stated. 
Comment is made on the work of the 
Institute’s corrosion committee, and con- 
| tinued cooperation in combating corro- 
| sion is highly recommended. 


its own problems, which must 
| be solved before satisfactory 
conditions are obtained. 

The impurities contained in 
most natural waters fall into 
two basic classifications, viz., 
mechanically suspended and 
entrained matter such as mud, 
sand, and like materials, as 
opposed to the impurities in 
solution, such as calcium and 
magnesium salts, mineral 
acids, and dissolved oxygen 
in the form of air and carbon 








denser. Each of these factors 
contributes its own problems, 
with the result that analysis of the subject becomes 
tremendously involved ‘with operating procedures, 
methods of refining; etc. Consequently, there is no 
general cure-all, and a tabulation of conditions shows 
such a diversity of results and of methods of attacking 
the problem that no general clear-cut picture is attain- 
able. However, certain facts are more or less becom- 
ing established, and it is believed that, through con- 
tinued cooperative efforts, the problem will soon be 
clearly understood and the principal factors evaluated 
relatively. 

The problem divides into two main aspects, viz., cor- 
tosion on the water side and corrosion on the oil side. 
The causes of corrosion in both instances are impurities. 
There is also, applicable to both aspects, the effect of 
design and materials of construction. 

The purpose of this paper is to discuss the general 
Causes of corrosion and methods of combating them, to- 
gether with suggestions as to the effect of modern design 
trends and materials of construction. 


CORROSION ON THE WATER SIDE 


Water for cooling and condensing purposes in oil re- 
fineries must necessarily be obtained, depending upon 
location and operating conditions, as salt or brackish 
Water from the sea and tidal basins or natural water 
from wells, lakes, or rivers. Each source of supply has 


dioxide. 

These impurities all result 
in characteristic attacks on the parts of the condenser 
exposed to their presence. Scale formation is the result 
of the deposition of the entrained matter, such as mud 
and suspended materials; and is further caused by cal- 
cium sulfates and magnesium and calcium bicarbonates. 
Active corrosion results from hydrolysis of magnesium 
sulfate and magnesium chloride into mineral acid. Oxy- 
gen is also an important corrosive agent in such waters. 

Salt water, from the sea and tidal basins, differs from 
natural waters mainly in the degree of concentration of 
the impurities contained. 

The question of water impurities has not received the 
attention it merits as affecting oil-condenser corrosion. 
It is probably true that the severity of the attack is 
much less in degree than that occurring due to the im- 
purities on the oil side, but much of the total condenser 
corrosion problem is due to water conditions. Fortun- 
ately, the troubles due to corrosion, when using natural 
water, may be economically and readily eliminated by 
applying known and proven methods of treatment. Even 
salt water may be used satisfactorily if operating condi- 
tions are properly regulated and correct materials used. 

As a general rule, condenser-tube corrosion, on the 
water side, is the result of forming a soluble metal from 
an insoluble metal. Catalysts accelerate the various re- 
actions, and oxygen prevents an equilibrium being estab- 
lished. For example, sea water attacks iron, forming 
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green chloride of iron, which is changed into rust by 
atmospheric oxygen. Hydrochloric acid, thus liberateé, 
attacks more iron, forming chloride, and so on con- 
tinually. Impurities in the iron, such as sulfur and 
manganese, accelerate the corrosion under the action of 
air and water. The sulfur, for example, is oxidized into 
acid with resultant pitting. 

The pH value is being given more serious attention. 
This expression is used to indicate the logarithm of the 
reciprocal of the hydrogen-ion concentration. The im- 
portance of this value lies in the fact that different acids 
and alkalies do not ionize to the same degree, and the 
material ionizing to the highest degree is the most cor- 
rosive. The higher the pH value, therefore, the less the 
corrosion of ferrous metals will be. Alkaline solutions 
have pH values of over 10, neutral solutions 4.3 to 10, 
and acid solutions less than 4.3. 

When consideration is given to the tremendous quanti- 
ties of water required for cooling and condensing pur- 
poses in a large refinery, it appears that no method of 
treating the water would be practical. But this is not 
necessarily the case. The question of adequate water 
supply in refineries is, as always, a serious one; and 
with drought conditions, fresh-water diversion from 
tidal rivers for civic purposes, and a steadily increasing 
demand for water, it is apparent that the problem is 
becoming more severe. 

The use of cooling towers permits the circulation of 
the condenser water, and limits the water requirement 
to the make-up. In general, this amount will not exceed 
five per cent of the water circulated.’ Under this system, 
it becomes feasible to treat and filter all make-up water, 
thus permitting the use in condensing equipment of 
water which is not only non-corrosive, but non-scale 
forming. The use of such a system has many advan- 
tages, viz.: 

1. Lower pumping costs. 

2. Segregation of water supply for individual units 
or groups of units. 

3. Elimination of scale and corrosion due to water, 
resulting in lower maintenance costs, higher transfer 
rates, and, therefore, lower initial costs of equipment. 

4. Smaller water requirements. 

5. Simplification of sewer problem as concerns waste 
water. 

6. Simplification of separator problem, as mainly 
ground water would have to go through separators.” 

There is no standard method of treating water for 
purification, each case requiring individual analysis. 
However, the more usual methods are as follows: 

a. Filtration and/or settling, with or without alumi- 
num sulfate, for removal of dirt, mud, and suspended 
matter. 

b. Use of sodium carbonate to neutralize mineral acid 
and raise pH value to eliminate corrosion. 

c. Use of zeclite or lime to remove magnesium or 
calcium bicarbonate for scale prevention. 





2 See appendices 5 and 6. 
2 See appendix 6. 
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d. Use of zeolite or lime and sodium carbonate to 
eliminate magnesium chloride or sulfate for corrosion 
prevention. 


e. Use of zeolite or sodium carbonate for removal of 
calcium sulfate, a scale-forming impurity. 


There is no practical method for removing oxygen 
from oil-condenser cooling water. The use of standard 
de-aerators is not economically feasible. The use of 
cooling towers obviously results in the water containing 
larger percentages of air. Tests made by the writer on 
installations under his observation showed an average of 
5.5 cc. of oxygen per liter. However, using treated 
water, and making provisions in the condenser design 
to prevent oxygen segregation, no trouble from this has 
been experienced in the past three years. It is advisable, 
however, to maintain a pH value of 10, or higher, on 
such water. The use of silicates and chormates for pro- 
tective coatings has been suggested where water is high 
in oxygen. Sodium silicate is readily soluble in hot 
water and only slightly so in cold water. It is said that, 
by using this principle, a thin film may be deposited on 
the surfaces it is desired to protect. A concentration of 
about eight parts per million of silica in the water is 
reported to be efficacious. 


The formation of scale deposits in tubes, while not of 
itself necessarily a direct cause of corrosion, often leads 
to corrosion. When using admiralty tubing, it is im- 
portant to have clean tubes. Tubes in which scale, such 
as calcium bicarbonate, has formed are particularly sus- 
ceptible to failure. The failures occur beneath porous 
spots and breaks in the scale. The corrosion is due to 
de-zincification, in which the brass is dissolved and re- 
placed galvanically by spongy copper. The reaction is 
initiated by foreign matter in contact with the metal in 
such a way that the flow of the solution is locally re- 
tarded by eddy currents. This permits the formation of 
basic cuprous salts which accelerate the corrosive action 
locally to a marked extent, instead of protecting the 
tube as do the normal copper salts. This type of cor- 
rosion is common in oil refineries, although not generally 
recognized. In the refineries with which the writer is 
connected, a large part of the admiralty tube failures 
have been due to localized pitting, rather than a general 
distributed corrosion. The use of treated water elimi- 
nates this trouble. If treated water is not used, the con- 
dition can be greatly ameliorated by careful and fre- 
quent removal of scale. In short, anything which tends 
to retard flow, when using impure water, is liable to 
cause, directly or indirectly, serious local deterioration. 


In cases where the cooling water contains appreciable 
amounts of oxygen, the presence of scale in the tubes is 
conducive to setting up severe corrosion. The force of 
expansion and contraction of, the tube causes breaks in 
the scale, leaving tube areas exposed. Where metal is 
exposed to oxygen in one part and shielded in another, 
severe corrosion is often noted on the shielded portion. 
The writer is not familiar with the theory explaining 
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this reaction, but many clear cases of its results have 
been noted. 


CORROSION ON THE OIL SIDE 


The corrosion problem as it affects oil vapor con- 
densers, when viewed from the aspect of corrosion due 
to impurities in the oil, is complicated by many factors. 
It is generally agreed that the corrosive agents encoun- 
tered on the oil side of the condenser are: 

a. Sulfur and its gaseous derivatives. 

b. Salts and their acid derivatives. 

The principal active corroding substances are hydro- 
chloric and sulfuric acid. Crude oil, as a rule, contains 
salt water with high percentages of the chlorides of 
calcium, sodium, and magnesium. A recent survey, made 
by the author, showed that this percentage varied from 
0.01 per cent to as high as 0.2 per cent, by weight, 
analyzed as chlorides. These samples were from the 
Gulf Coast fields and Central and East Texas. All 
samples were taken after the oil was treated (if treat- 
ment was required) and delivered to the pipe line. 
Samples from West Texas, in some instances, gave ap- 
preciably higher results than the figures listed. Tests 
run on heavy grade “A” crude as it enters the stills, 
show an average of 0.06 per cent, and 0.015 per cent on 
grade “B” crudes from South, East and Central Texas. 
Mid-Continent pipe line dcliveries, at one of the re- 
fineries with which the writer is connected, show about 
0.016 per cent. ae 

Sodium chloride does not cause corrosion, but con- 
tributes its share of trouble to the refiner in the form 
of deposits on hot tube surfaces. Calcium chloride is 
not seriously corrosive, but likewise shows up as scale 
on hot surfaces. The magnesium chlorides are, upon 
dissociation, the large producers of hydrochloric acid. 
In the figures given concerning chloride content, no de- 
termination was made as to relative amounts of calcium, 
magnesium, and sodium chlorides. In attempting to 
correlate these results with acid content of water samples 
taken from reflux drums on towers not using steam, it 
was often noted that crudes with the high chloride 
values had the lowest acidity on the reflux drum 
samples. This obviously indicated the predominance of 
sodium and calcium chlorides in that particular crude. 
Darst Creek crude, with 0.02 per cent chloride content, 
shows an average acidity, on the water from the reflux 
drum samples, of 0.5 per cent hydrochloric acid. Under 
the same conditions, heavy grade “A” crude with 0.06 
per cent chloride content, shows 0.013 per cent hydro- 
chloric acid on the reflux drum samples. 

Hydrochloric acid is usually found in the lighter frac- 
tions, the salt water being evaporated between 220° 
and 350° F 

Sulfuric acid is formed at varying temperatures, de- 
pending upon the decomposition temperature of the con- 
tained sulfur compounds. Sulfur exists in the crude 
in two forms, organic and inorganic. In the latter form, 
it exists largely as hydrogen sulfide. In the presence 
of oxygen, hydrogen sulfide forms sulfuric acid. The 
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gas, in the absence of oxygen, attacks the ferrous metals 
forming iron sulfide and free sulfur. Localized corro- 
sion is thus set up. At high temperatures (900° F.) 
this gas rapidly dissociates into free hydrogen and sul- 
fur. Below 600° F. the reaction is very slow. 

Sulfur content of the principal crude oils produced in 
this country are about as follows: 


PORNSTIVAMER .. os iy ea deagoeeaus 0.05 > 0.10 
Be OT i ey Pee 0.38, ranging from 

0.2 to 0.72 
Weer, Tee ii eas i535 ww Ze 
Crane-Upton, Texas ............ 1.0 to 2.6 
Pare, Tee oon kta 0.65 


Grade “A” Gulf Coast, Texas.... 0.2 - to 0.4 
Grade “B” Gulf Coast, Texas.... 0.2 to 0.3 
Rusk County, Texas (3 samples). 0.27 


Vie Re: a ee 0.7 
RE Oe ere a | 0.3 to 3.5 
Smackover, Arkansas ........... 15. to 2.5 


The content of hydrogen sulfide gas in crude varies 
largely, but is more or less in relative proportion to 
sulfur content of the crude, natural gas from West 
Texas having as high as 12 per cent by volume; and 
from Pennsylvania, only a tracé. 

The preceding paragraphs give a general summary of 
the main causes of corrosion on the oil side of the 
condenser. 


The problem of combating chemically these causes of 
corrosion is receiving more and more attention. The 
advent of high-sulfur crudes, in appreciable quantities, 
is comparatively recent; and, accordingly, the methods 
of meeting their problems are still more or less in an 
experimental stager-Methods of combating hydroehloric- 
acid corrosion consists in the use of ammonia, the use 
of alkali in the condensing equipment, and the addition 
of alkali to the crude. Each of the methods may be 
used with some degree of success, but all present prob- 
lems of rather serious proportions. The use of am- 
monia is not new. This method has been in operation 
on vacuum stills, running Coastal crudes, as far back as 
1916, with apparent success. The ammonia is usually 
introduced directly into the vapor spaces. However, it 
has been found that many times the calculated amount 
is required, and on large units the cost is an important 
item. Anhydrous ammonia (NH,) is used directly in 
the low-temperature side of the plants, entering at the 
condenser inlet. In some instances, use has been made 
of aqua ammonia. When using ammonia, solid am- 
monium salts are formed. For this reason it should not 
be injected into the bubble towers, as plugging might 
result. Provision should be made to wash lines and to 
remove salts from receiving tanks. 

In numerous instances, caustic soda, mixed with the 
crude, has been used successfully from a corrosion 
standpoint, especially in mild cases. However, its effect 
on the fuel oil must be considered, if used in appreciable 
quantities. Fuel, containing 0.8 per cent ash from caustic 
soda, causes rapid deterioration of many types of fire 








82 


bricks, and causes scale formation on water-tube boilers. 
In marine-type boilers heavy accumulations have been 
noted in flues. The question of caustic embrittlement is 
also pertinent. The writer has experienced serious 
troubles in continuous cylindrical stills, when using 
caustic admixed with the crude, plates in three instances 
failing without warning, and major fires resulting. 
Caustic-soda washes, in the condenser section, have been 
successfully used, but not in severe cases. For combat- 
ing hydrochloric-acid corrosion, the use of anhydrous 
ammonia appears to be the best method, both from ease 
of application and results obtained. 

Methods of combating hydrogen-sulfide corrosion are 
still more in an experimental stage. Crudes containing 
under 0.38 per cent of sulfur have not given any notice- 
able corrosion from hydrogen sulfide. This statement is 
based upon the writer’s experience during the past 10 
years in direct contact with a refinery largely handling 
Gulf Coast grade “A” crudes of this nature. However, 
crudes with higher sulfur content give excessive corro- 
sion due to hydrogen sulfide. This corrosion is affected, 
to a large extent, by temperature. Towers of the multi- 
stream type usually have low vapor-outlet temperatures, 
and much less corrosion of condensing equipment is 
noted than on the older shell-still system, wherin the oil 
vapor enters the condensers at higher temperatures. 

The use of caustic admixed with crude is objection- 
able, for the reasons given above. Hydrated lime is re- 
ported to be the best neutralizing agent at high tempera- 
tures. The ash test on the fuel oil is raised, and must be 
considered, as mentioned previously. The effect of 
hydrogen sulfide on condenser corrosion may be sub- 
stantially eliminated by circulating caustic soda solutions 
through the condenser, regulating the concentration for 
the temperature condition encountered. This method is 
particularly adaptable for use with multi-stream tower 
condensers, where vapor temperatures are usually lower 
than 300° F. Care should be taken to assure an excess 
of sodium hydroxide, and thus prevent the formation 
of an undesirable amount of sodium acid sulfide. 

A recent announcement suggests the use of triethano- 
lamine for hydrogen sulfide removal. This material is 
said to be able to absorb 100 times its volume of hydro- 
gen sulfide. The material may be recovered by heating 
to approximately 212° F., is non-corrosive to ferrous 
metals and non-inflammable. 


EFFECT OF DESIGN 


The modern trend in refining-unit design toward the 
pipe still and multi-stream fractionating tower is clearly 
in the direction of larger units. This brings the engi- 
neer to a reconsideration of condenser design. The use 
of the submerged-coil type is not feasible when consid- 
ering units having a crude capacity of 10,000 to 20,000 
barrels per day. The low transfer rates of the coil 
condenser are opposed to the greatly increased duty im- 
posed on the condenser by the multi-stream tower, 





* See appendix 7. 
*See appendix 8. 
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wherein the entire latent and sensible heat content, down 
to the boiling point of each product, is extracted by 
condensing a single overhead product and returning the 
reflux to the tower. The questions of space, economical 
piping layout, and first cost clearly indicate the superi- 
ority of a tubular condenser designed for high-transfer 
rates. Such condensers, due to their smaller size, have 
less surface exposed to corrosive action, and, conse- 
quently, are obliged to withstand a greater unit attack. 
However, in this type, complete advantage may be taken 
of chemical combative means, as well as choice of cor- 
rect materials. 

The duty imposed on the condenser attached to a 
multi-stream tower, in addition to requiring the extrac- 
tion of a large amount of heat, requires the handling of 
the fractions which distill along with the most corrosive 
elements. As opposed to the condenser duty on a batch 
still, where the condenser had only to handle the light 
fractions for a portion of each day, the condenser on a 
modern unit must handle the light fractions continually. 
This difference explains to a large extent the apparent 
long life formerly obtained on condensing equipment. 


In the tubular type of condenser, the cooling medium 
passes through the tubes, and the vapors to be condensed 
pass over the tubes and are in contact with the shell. To 
obtain full advantage of such units, high velocity of the 
cooling medium is of primary importance for high heat- 
transfer rates. Cooling medium velocities of 3.5 to five 
feet per second, vapor velocities of from 50 to 90 feet 
per second, and over-all transfer rates, for cooling and 
condensing, of 75 to over 100 are not unusual. With 
these velocities, the designer must carefully consider the 
effect of erosion on the tube outer surface. Baffles and 
multi-pass systems limit velocities on the vapor side, and 
materially affect erosion. The design should permit 
strictly counter-flow conditions of the vapor from top 
to bottom in a vertical direction only,’ with tube spacing 
proportioned to suit volumetric changes. Especial con- 
sideration is required at the entrance to prevent imping- 
ing effects.* Many cases of tube failure are due to 
erosion. 

The design should be such that the cooling medium 
does not impinge at the tube entrance on the tube edge.’ 
The method of rolling the tube into the head should 
permit the tubes to be belled out. Excessive turbulence 
in the entrance chamber should be prevented, and the 
cooling medium flow path should be as nearly stream 
line as possible: These criteria of design are especially 
important where water with high air content is con- 
cerned. The design should reduce the possibility of air 
pockets to a minimum, and provide a venting system 
when their presence is unavoidable. By making it diffi 
cult for air to segregate and pocket, oxygen attack will 
be negligible. 

Prodived proper materials are selected, salt or brack- 
ish water—not susceptible to treatment—may be suc 
cessfully used in tubular condensers. The design should 
be such as to limit water outlet temperature to 140° F. 
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or lower if possible. When this temperature and a 
velocity of 3.5 to five feet per second, scaling will be 
negligible. At 170° F. outlet temperature, scaling occurs, 
followed by de-zincification of admiralty tubes, as previ- 
ously explained. With water outlet temperature of 135° 
F, and oil-vapor inlet temperatures as high as 600° F., 
successful operation of tubular condensers using salt 
water is being obtained. 


MATERIALS OF CONSTRUCTION 

The question of proper materials to use to combat 
condenser corrosion involves the consideration of type 
of corrosive agent or agents, quality of cooling water, 
and an economic balance between the combination of 
low-price materials and chemical treatment of the 
vapors, as opposed to special materials and no chemical 
treatment of the vapors. 

For low-sulfur crudes (0.38 per cent maximum), as 
previously stated, hydrogen sulfide is not an important 
agent of corrosion. Such crudes, however, usually con- 
tain sufficient chloride to give trouble. The use of 18 
per cent chrome—eight per cent nickel—2.5 per cent 
silicon alloys for the shell, muntz metal or naval bronze 
tube sheets, and admiralty tubes has been highly satis- 
factory for this service. These materials have also 
been used on crudes having as high as 0.6 per cent 
sulfur with no chemical treatment of the vapors. 

Cast-iron shells, with admiralty tubes and naval 
bronze tube sheets, have also been successfully used 


with only a small amount of corrosion. Steel shells, 
with admiralty tubes and naval bronze tube sheets, have 
shown, in exactly the same service, severe corrosion 
of the shells in a very short time. Severe corrosion of 
tubes and tube sheets has been noted by the writer when 
steel tube sheets are used with admiralty metal tubes, 
due to electrolytic action. In no instance has such a 
condenser been satisfactory. Cast-iron shells and tube 
sheets have been successfully used with admiralty tubes 


for a number of years, with light gasoline vapors enter- 
ing at 220° F.; but are not recommended for modern 
installations for condensing wider cuts. 

For hydrogen sulfide resistance, the straight chrome 
and the chrome-nickel alloys are showing exceedingly 
good life as compared to steel. However, they are sub- 
ject to hydrochloric-acid attack to some extent. 

Admiralty metal tubes are superior to steel for re- 
sistance to hydrochloric acid, but must be carefully con- 
sidered when chemicals are used, as they are subject to 
some attack in the presence of strong alkali or am- 
monia. 

The nickel-chrome tubes are not suitable, at the pres- 
ent time, for use with brackish or salt water. A thor- 
ough investigation of this is under way, and doubtless 
results will be announced in due time. 

Based on the writer’s experience, condenser shells of 
cast-iron with a small nickel percentage, admiralty tubes 
and naval bronze tube sheets will be satisfactory for 
use, with either fresh or salt water, on crudes contain- 
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ing up to 0.38 per cent sulfur and chloride content up 
to 0.06 per cent without the use of neutralizers. The 
preferred unit for installation, in view of the possible 
change in crude, would be a nickel-ochrome alloy of about 
eight per cent and 18 per cent, respectively, with 2.5 
per cent silicon, naval bronze tube sheets, and admiralty 
tubes. For high-sulfur crudes, the same unit is pre- 
ferred with the use of a neutralizer. 


Other materials are being tried for condenser tubes, 
but are not referred to in this paper, as no conclusions 
have been reached. No reference has been made to 
diameters, lengths, or thicknesses, as these are not fac- 
tors in corrosion control. 


Before concluding, attention is especially called to the 
fact that the removal of the water content of crude oil 
necessarily is a great aid in eliminating corrosion 
troubles from chlorides, and should accordingly be at- 
tempted, even if not completely successful. Electrolytic 
methods are being used, and other methods which are 
not electrolytic. Whatever method is used, it should 
remove the water in the form it exists in the crude. 
Distillation methods result in leaving the chlorides in the 
crude, as opposed to removing them in solution with the 
water if the method is to be successful. 


The freedom from corrosion troubles in the refineries 
with which the writer is connected is attributed, to a 
large extent, to the careful attention given to water re- 
moval before distillation. 


In conclusion, it is felt that the corrosion problem, as 
it affects oil-vapor condensers, might be a lot more 
severe, and that the problem is well in hand. Much 
credit is due to the cooperative effort of the various 
units of the industry during the past two years through 
the Institute’s corrosion committee and its various sub- 
committees. It is hoped that the excellent results ob- 
tained will be continued. This is only possible through 
cooperation on the part of all concerned. 


APPENDIX 1 
Showing Chloride Content of Some Typical Crudes 


Chlorides Basic Sediment 


Per Cent and Water Gravity 
by Weight Per Cent Deg. Date 
Type of Crude— of Crude of Crude A.P.I. Tested 
Bender, Texas ..... 0.105 0.4 32.2 Jan. 1931 
Caldwell, Texas .... Trace 0.4 34.6 Jan. 1931 
Hackberry, Texas .. 0.11 0.8 21.7 Jan, 1931 
Darst Creek, Texas. 0.012 0.2 35.9 Jan. 1931 
Esperson, Texas ... 0.020 0.7 21.5 Jan. 1931 
Goose Creek, Texas. 0.015 0.6 18.7 Jan. 1931 
Vinton, Louisiana .. 0.075 0.7 18.7 Jan. 1931 
Grade “A” mixture 
(includes Saratoga, 
Batson, Hull, 
Humble) ........ 0.055 1.3 20.5 Jan. 1931 
Gray County, Texas 
(Pampa). «...<... Trace Trace 43.4 Feb. 1931 


Texas grade “B” 
mixture (Barbers 
Hill, Vinton light, 


Hull, ete.) ....... 0.02 0.04 20.2 1930-31 


Rusk County, Texas. Trace o * Teoh / soa 1931 
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APPENDIX 2 


Comparison of Chloride Content of Typical Grade “A” 
Crudes Compared to Chloride Content of 
Water in These Crudes 


Chloride in 
Chloride in Treated Oil5 
Water Per Cent Per Cent by 
Crude— by Weight Weight 
VR NE ini ncccinsne cecsees 7.56 0.075 
PEE EE ORT 16.88 0.14 
SRE Ce ee Pe Ie 6.58 0.02 
Hackberry, average ............... 6.88 0.11 
ON SEES SREY Pe eee 14.27 0.24 
ge Re aa ing apie 6.05 0.05 
er aa 4.1 0.02 
SS LE ie See ee 48 0.05 
UII a? ov au cc ucuicacctien 0.23 0.012 


The averages are based on from 10 to 30 samples. 





5 ‘Treatment was by settling and/or treatolite. All samples collected in 
the field. 


APPENDIX 3° 
Some Sulfur Compounds That Have Been Identified 
in Petroleum, Shale Oils, and Tar Oils 


Hydrogen sulfide 
Sulfur 

Sulfuric acid 

Alkyl sulfates 
Sulfonic acids 
Carbon disulfide 
Mercaptans (general) 
Alkyl mercaptans 
Sulfides (general 
Alkyl sulfides 

Cyclic sulfides 
Thiophene (general) 
Methyl] thiophenes 
Ethyl thiophenes 
Butyl thiophene 
Thionaphtene 
Thionaphtene-2-methyl 
Diphenylene sulfide 
Penthiophene 


® Taken from published reports of A. P. I. research ject 28 
(E. E. Reid, director). _ = 


APPENDIX 4 
General Description of Methods Used for Determining 
Chloride Content 
1. Mix 500 cc. of the crude to be tested with 125 cc. 
of acetone. Shake for three minutes. Add 1375 cc. of 
distilled water, shake for five minutes, settle at least 
two hours. Titrate with silver nitrate in 200 cc. of water 
solution. 
Comment: Advisable to repeat as often successive 
washings will show increased results. 


Example: 
Chlorides after one wash..................... 0.071 
Additional after fourth wash................. 0.040 
_Sum Shit Ahem dbih aad heote se ¥.gs6- 60d pe cde 0.111 
Coane Se Pe ea re 0.111 


This method was described by.R. R. Mathews, April, 
1921, Industrial and Engineering Chemistry. It has been 
used successfully by the author’s laboratory during the 
past few years, with slight modifications. 

2. Measure 50 cc. of the sample into a 500 cc. Erler- 
meyer flask. Rinse the graduate first with 20 cc. com- 
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mercial benzol, then with 50 cc. denatured alcohol, add- 
ing each solvent to the flash. Connect to a reflux con- 
denser and boil vigorously for 20 minutes, shaking at 
frequent intervals. When the boiling has stopped, pour 
the contents of the flask into a 500 cc. separatory funnel 
containing 50 cc. distilled water. Shake vigorously one 
minute and let settle. If the emulsion does not start to 
separate at once, add 10 to 20 cc. alcohol, mix, and let 
settle. If separation still appears unlikely, shake with 
2-3 cc. concentrated nitric acid. When the emulsion has 
broken completely, filter the lower layer by means of a 
funnel placed just below the separatory funnel. Wash 
the oil-benzol layer twice with distilled water. If diffi- 
cult emulsions are encountered, add alcohol and nitric 
acid as directed above. The filtrate will be cloudy, but 
should show no more than faint yellow color. Wash the 
filter paper with hot water. 
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If nitric acid has been added, neutralize it with 
chemically pure calcium carbonate or sodium bicarbon- 
ate, using methyl orange as an indicator. Titrate the 
chlorides with silver nitrate, using potassium chromate 
as an indicator. A convenient strength for the silver 
nitrate solution is one made to equal 0.006 g. sodium 
chloride per cc. This is slightly stronger than 0.1 
normal, 

Comment: Method No. 2 is as rapid as method No. 1 
with one washing and is much more accurate. Results 
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obtained on method No. 2 check results on method 
No. 1 using four washes. 

3. (Not used by the author.) Mix a small amount of 
oil with five to 10 times its volume of carbon disulfide 
and pass through Gooch filter. Dry filter below 212° F. 
for several hours, salt weighed dry. / 

Comment: Suggested by L. J. Catlin, Standard Oil 
Company of Kansas in article published in Oi] and Gas 
Journal, March 5, 1931. 


APPENDIX 5 
Showing water make-up requirement for an atmo- 
spheric cooling tower system, as shown in Appendix 
6, condensing and cooling products from a single pipe- 
still unit on Oklahoma crude being run to a 10 per cent 
bottom. Figures taken from actual performance data. 
Maximum water circulating rate 125,000,000 gallons per 


month. 
Consumption 
Make-up Water— 


Month 1930 Crude Runs Gallons 
SE Ll on W's oradie Sis de 6 188,000 2,694,000 
NN a wid snp ohn do Ss 2 318,000 3,111,000 
SEE itn. ong -« wath aie se hoes 370,000 3,528,000 
MGT S20, GA's Aina 'e's wees «0's 333,000 3,180,000 
DEP SE er ae ee 333,000 4,289,000 
MTL Boe a bag go 508 c kes des 303,000 4,076,000 
SE Ry Poy nee ae ae 277,000 3,929,000 
EE oie Olid wae 3. dave Gee 371,000 4,003,000 
Se re cee 350,000 4,050,000 
See ere 386,000 4,142,000 
od a sg aie do cee 390,000 4,074,000 
ER Sn. A 285,000 3,326,000 

EE Sa vaemavwiwenedssaes 3,904,000 44,402,000 

APPENDIX 7 


Figure 1 shows a conventional general design of shell 
and tube-type oil condenser. As.indicated by the arrows, 
condensate flows along the surface of the shell to reach 
the connecting pipe to the next section. 

Corrosion along the line of such flow is common when 
handling corrosive materials, although corrosion of shell 
above center line may not be serious. This is particu- 
larly the case in instances where condensate contains 
acid. 

On this type of unit, vapor baffles are usually installed 
to give distributjon. These are also subject to corrosion 
similar to that described in the preceding paragraph. 

Figure 2 shows a design in which there are no shell 
surfaces in a horizontal position and no baffles. The 
bottom head may be readily protected with cement or 
other cheap materials. It is the design preferred by the 
author for the reasons given in the main paper. 
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APPENDIX 8 

Excessive rolling of tubes, to prevent movement and 
leakage, is a common fault, resulting in over-working 
the metal, which causes conditions favorable for future 
development of cracks during flaring and beading op- 
erations. 

The method shown in Figure 3 results in greater 
holding power, less leakage, and very little working of 
the metal. Parallel grooves are recommended, rather 
than spiral grooves, to prevent leakage. 

Note on Figure 3 the even tube surfaces, absence of 
deformation, and the belled tube entrance—all factors 
preventing excessive turbulence and impingement of 
water on tube ends in cross-section. 


This method of tube expanding is recommended by 
the author. 

Figure 4 shows a method sometimes used. This con- 
sists in a tapered tube hole. It eliminates over-rolling 
the tube; but, due to method of belling, does not give 
as good entrance conditions as does the method shown 
in Figure 1, nor is it as good a method for preventing 
potential leakage. 

Figure 5 shows a method often used in the past. 
Over-working of metal occurs; and, due to uneven di- 
ameter as a result, flow conditions are not good. Cor- 
rosion is noted at inner shoulder where scale deposit 
usually starts. 

Figure 6 shows a method very commonly used, in 
which grooving is done to obtain strength and tightness. 
This method results in over-working: the metal, and has 
the objection of having shoulders. The strength ob- 
tained due to the grooves is not equal to that obtained 
by using method No. 3. The method of belling shown 
does not give as good entrance conditions as method 
No. 3. 

Figure 7 shows a typical method of using ferrules. 
This practice is no longer recommended, and causes 
much trouble due to leakage. The protrusion of the 
ends into the water box gives bad entrance conditions 
due to turbulence. This condition results in segregation 
of air from the water, as discussed in the main paper. 
Maximum corrosion is usually noted in the first few 
inches of tube. 

Figure 8 shows a method of replacing ferrules in old 
condensers. This method is suggested by one of the 
prominent tube manufacturers. It is being successfully 
used on rebuilding marine condensers. 
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Progress Toward a Standard Method 


For Determining the Anti-Knock 
Value of Motor Fuels 


ETONATION, more 
D commonly termed fuel 

knock, is a rather elu- 
sive property of fuels which 
develops particularly at high 
pressures and results first in 
noise and, and if more severe, 
in mechanical damage and 
over-heating of the engine and 
other difficulties. In passen- 
ger car engines, noise general- 
ly becomes intolerable before 
material damage results. In 
aircraft engines, however, 
where the noise is masked by 
other sounds, and perhaps also 
in trucks, over-heating or me- 
chanical damage is more im- 
portant. 

For many years this prob- 
lem has interested the engi- 
neer and the scientist. Its 
causes and effects were 
studied at length, and its bear- 
ings on engine design and ef- 
ficiency were well understood, 
if not precisely what happens 
when fuels knock. However, 


By H. C. DICKINSON 
United States Bureau of Standards 








The accompanying paper was present- 
ed at the First Mid-Year Meeting, Di- 
vision of Refining, American Petroleum 
Institute, at St. Louis, April 15, 1931. 

The paper tells of the comprehensive 
series of tests started in April in 15 co- 
operating laboratories employing stand- 
ardized procedure and equipment furn- 
ished by the Co-operative Fuel Research 
Committee, supported by the govern- 
ment, automotive and petroleum indus- 
tries. Two pure compounds, normal hep- 
tane and iso-octane, were to be used. 

The author states that as a result of 
these tests, it is beheved that hereafter 
the anti-knock characteristics of com- 
mercial motor fuels definitely can be de- 
termined and the results of the measure- 
ments made accurately comparative. 
Such measurements, the author points 
out, are likely to be of increasing. im- 
portance because of the rapid changes in 
motor design, and consequently in fuels, 
required to meet the motoring public’s 
demand for increased power. 

Publication of this paper has been ap- 
proved by the Director, Bureau of Stand- 
ards, United States Department of Com- 
merce. 








some fuels showed an abnor- 
mally low horsepower at 
ground level as compared with 
that observed at higher allti- 
tudes. Accordingly, the blend- 
ing of aviation gasoline with 
about 20 per cent benzol was 
recommended for military use. 
This led to no results, since 
the destructive effects of 
detonation were not then ap- 
preciated. In fact, there was 
much uncertainty as to the 
real nature of the phenome- 
non and scepticism as to its 
importance in so far as air- 
craft engines were concerned. 


STUDY KNOCK 


About this time, in 1919, we 
visited Professor Dixon, of 
Manchester, England, who has 
devoted many years to the 
study of explosion of gases 
and dust with particular ref- 
erence to coal mines. He was 
very definitely of the opinion 
that what occurs in an engine 





so long as the knock was confined to the engine and the 
knowledge to the scientist and the engineer, it did 
not affect the price of gasoline or the refining profits, 
and was of little concern to the refiner or the stock- 
holder. When the general public began to knock a 
few years ago, the situation was changed. Anti- 
knock fuels became important in volume of sales, and 
sometimes a source of profit. .Hence, as often hap- 
pens, an obscure technical problem has become com- 
mercially important, and the whole industry is affected. 

The first contact of the Bureau of Standards with 
this problem came in 1918, when in the course of a 
study of aircraft fuels in the new altitude laboratory, 
which had just been completed, it was found that 
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cylinder when fuel knocks was identical with his 
experimental detonation of gases in tubes. He had 
measured velocities of more than 10,000 feet per 
second, where the normal rate of burning of the 
gases would be only a few feet per second. In this 
respect these gases behaved in the same manner as 4 
high explosive like T.N.T. which, as you know, 1s 
capable of either normal combustion or detonation. 
Another early explanation of the engine knock due 
to the English engineer, Ricardo, is to the effect that 
the burning of part of the gas charge compresses the 
remainder until it ignites spontaneously throughout 
and then burns almost instantly. 

As a matter of fact, there is no real discrepancy 


_between these two views; nor do they explain what 
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really happens. In fact, there is even now no com- 
plete agreement among engineers or scientists as to 
the exact nature of the phenomenon of detonation in 
engine cylinders. Attention has been concentrated, 
for the past five years in particular, on the more prac- 
tical side of the problem, viz., the control and meas- 
urement of the knock characteristics of motor fuels. 

The work of Midgely and his associates in Dayton, 
leading to the later work of Ethyl Gasoline Cor- 
poration, has been the most important element in 
promoting general interest in the properties of motor 
fuels. The original concept of this work was much 
broader than that of production of a special anti- 
knock fuel, and was based on the possibility of in- 
creased power and decreased fuel demand if motor- 
car engines could be made to operate at much higher 
compression rates. The real incentive back of the 
current study of fuel knock is the constant demand 
for more power. A given engine will deliver more 
power and, incidentally, use less fuel if the compres- 
sion ratio is raised. The designer, therefore, raises 
the compression ratio until the engine begins to 
knock whenever the temperature or the carbon de- 
posits increase. The user then demands an anti- 
knock fuel. Having stopped the knock in this way, 
the designer may again raise the compression and 
repeat the process so long as suitable fuels can be 
found. The problem of anti-knock fuels, therefore, 
is likely to increase in importance, and a satisfactory 
solution of it is imperative, as has been recognized 
by the Cooperative Fuel Research Committee which 
is sponsoring the research program under way in a 
dozen or more laboratories. 

The work of the Bureau of Standards on the test- 
ing and indication of fuel knock began in 1920, when 
the height of bounce of a metal rod resting on the 
head of a steel Liberty engine cylinder was used as 
a means of measuring the maximum rate of pressure 
rise in the cylinder, from which could be calculated 
the rate of combustion in the charge. The rate then 
computed agreed well with the theory of Professor 
Dixon. Later a similar device was developed by 
Midgely and his associates into the bouncing pin now 
generally used for indicating knock intensity. 

In 1924 the bureau first adopted a specific method 
of testing fuels for knock rating. Many fuels have 
since been tested by this method, including numer- 
ous reputed knock suppressors. The method, how- 
ever, is not well adapted to general routine testing, 
as it requires too much time and too much fuel. 


At this early date it appeared that the most prac- 
tical means of comparing fuels would be by the use 
of a conventional engine. So cumbersome a labora- 
tory test method is desirable only as a last resort, 
and two lines of research were undertaken to yield 
further information. One was a study of the possi- 
bilities of measuring detonation in a constant volume 
bomb, in which all factors could. be accurately con- 
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trolled, as they cannot be in an engine cylinder. This 
work was continued for several years with more or 
less promising results, until the extreme urgency of 
an immediate practical solution of the problem made 
it necessary to concentrate on the use of an engine 
for test purposes. 


The other problem was a more basic study of the 
phenomena of combustion in explosive gas mixtures. 
This research is still in progress, and has yielded 
results of very great importance. 


The urgent practical problem of knock testing pre- 
sents three immediate needs. 


1. A standardized designation or scale for ex- 
pressing the knock characteristics of fuels in 
numerical terms. 


2. A standardized testing apparatus. 
3. A standardized test method and procedure. 


OCTANE NUMBER 


A rating scale has been adopted within the past 
year, and is rapidly becoming recognized and gen- 
erally used both in the United States and in Europe. 
The adoption of such a scale, however, was not a 
simple problem. When the cooperative study of de- 
tonation measurement was actively undertaken in 
1926, there were as many sorts of knock ratings as 
there were different laboratories making tests. Some 
laboratories had several scales. Fortunately, none 
of them was good enough to induce any of the la- 
boratories to insist on continuing their own, and the 
most gratifying cooperation was had in the develop- 
ment of a uniform rating scale. The following ex- 
amples illustrate the diversity of scales then exist- 
ing: highest useful compression ratio, used by Ri- 
cardo and others in England, cubic centimeters of 
tetraethyl lead per unit volume or to match a stand- 
ard, spark advance in a given engine, percentage of 
benzol or toluol added to match a given -standard, 
arbitrary intensities, permissible horsepower at a 
given speed, etc. 

A careful study of this situation led to the conclu- 
sion that the engine must be used only as a compari- 
son means. In other words, a direct comparison 
must always be made between some standard fuel 
and the unknown, rather than depending upon the 
permanency of the engine itself, as is done, for in- 
stance, in the highest useful compression ratio meth- 
od. Therefore, it was necessary to have at least one 
completely reproducible fuel and, preferably, two, 
which could be adopted as standard. 

Graham Edgar had made very extensive studies in 
the laboratory of the Ethyl Gasoline Corporation of 
the knock values of most available pure compounds. 
He suggested the use of two of these compounds, 
normal heptane and iso-octane (2,2,4-trimethylpen- 
tane), as such standards. These are two compara- 
tively simple hydrocarbons which have practically 
the same physical characteristics, but normal heptane 
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knocks more, and iso-octane less than commercial 
gasoline. 

After careful consideration, the detonation sub- 
committee of the Cooperative Fuel Research Com- 
mittee recommended the adoption of these two pure 
substances as a basis for a rating scale defined as 
follows: Knock ratings shall be expressed in octane 
number, the octane number of a blend of the two 
standard substances being numerically the percent- 
age by volume of iso-octane which it contains. The 
octane number of a fuel is that of the blend of the 
two standards which it matches in knock value when 
tested by an approved method. 

This scale, first proposed in a slightly different 
form, met with approval in the United States, and 
was accepted in Europe after a conference with a 
group of British representatives who had proposed 
the use of benzene in place of iso-octane. The adop- 
tion of these fuels made necessary an arrangement 
whereby the normal heptane could be had from the 
only present source of sufficiently pure material, viz., 
from the turpentine produced from the Jeffrey pine 
which grows in the high sierras. A chemical com- 
pany has agreed to undertake the task of collecting 
and purifying this material. 

The first of the three needs, therefore, has been 
very satisfactorily met, and the use of this standard 
is rapidly becoming universal. 

TEST ENGINE 

The detonation sub-committee was at first charged 
with the duty of solving only the second phase of 
this problem, viz., the standardization of a test en- 
gine. 

When the sub-committee began work in 1928 there 
were almost as many styles of engines in use as there 
were knock-rating scales. These varied in size from 
214 to five inch bore, from boat-engine designs to 
aircraft designs, and in type represented variable 
compression, fixed compression, L-head and valve-in- 
head models. They were being run at speeds from 
400 r.p.m. or less up to 1800 or more. 

The most widely used of these types was the modi- 
fication of the original Delco engine used by Ethyl 
Gasoline Corporation and its licensees. This engine 
was being modified and improved from time to time 
to make it more convenient as well as more ac- 
curate in use. This engine, however, was of consid- 
erably smaller cylinder bore than most automobile 
engines and, being at that time an adaptation of a 
small stationary engine, did not seem likely to fulfill 
all the requirements of a standard test engine for 
general purposes. 

In view of this situation, the detonation sub-com- 
mittee declined to undertake the design of an engine 
which would be somewhat more nearly comparable 
with conventional motor car cylinder sizes, and 
would have some added advantages which could be 
obtained in an engine designed solely for knock-test- 
ing purposes. 
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This problem has offered many difficulties, and is 
only just now on the verge of accomplishment. When 
first appointed, the sub-committee proceeded to col- 
lect information as to what a knock-tesing engine 
should do. On the strength of this analysis, the 
main points in a specification for such an engine were 
laid out, and H. L. Horning, Waukesha Motor Com- 
pany, was induced to embody these elements of de- 
sign in a suitable working engine. 

As a result of some three years’ work by the com- 
mittee and Waukesha Motor Company, an engine 
was designed, built, tried, and perfected in 10 leading 
laboratories, the revisions again incorporated in the 
design, and the process repeated. Various special 
devices and accessories had to be included, among 
which was a special carburetor. The design of the 
latter was complete in January, 1931, and the first 
10 trial instruments have since been built and dis- 
tributed to the 10 cooperating laboratories. 

The engine thus made available has the following 
general characteristics: a bore and stroke of 3% 
inches and four inches, respectively, which is a nor- 
mal motor vehicle size; an evaporative cooling sys- 
tem which automatically keeps the cylinder temper- 
ature very nearly constant; a variable compression 
ratio with an alternative fixed compression cylinder 
also available; an especially designed four-float car- 
buretor by which the operator can switch instantly 
at will to any one of four fuels, or two-float bowls 
only may be had if desired; a synchronous motor- 
generator for absorbing power and holding the speed 
constant at the accepted figure of 600 r.p.m.; an es- 
pecially robust assembly of fly-wheel, crankshaft, 
and connecting rod with an especial lubricating sys- 
tem, all of which are capable of long and severe serv- 
ice without frequent attention. The valve size and 
timing are designed for the operating speed of 600 
r.p.m. The engine with all necessary accessories is to 
be furnished complete ready for use by the Wauke- 
sha company. 

At present the latest modifications of the engine 
have been completed, and the equipment is in the 
hands of the several laboratories for a final check as 
to its suitability for the purpose. The work already 
done on ‘the preliminary engines indicates very 
strongly that the equipment will prove satisfactory, 
and ready to go into production to supply the waiting 
demand. This, there is just now becoming available 
an engine unit designed and developed by the Co- 
operative Fuel Research Sub-committee, which prom- 
ises fully to meet the second requirement for knock 
testing. 

When the cooperative fuel research unit is finally 
adopted as standard, it will necessarily be used on 
referee tests, and on inter-laboratory tests—unless 
the parties concerned agree on another equipment. 
Other knock-testing units, such as the Ethyl gasoline 
series 30 engine, now in use, probably will be found 

(Continued on page 162) 
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Gasoline 


Economists Agree on 


Demand 


By H. J. STRUTH 
Staff Economst 


the six-month period, April 1 to October 1, 

will be sufficiently large to justify increasing 
production above present levels, is emphasized by the 
facts disclosed in reports completed by the econ- 
omic committees for both the Federal Oil Conserva- 
tion Board and the American Petroleum Institute. 


[tte » the demand for crude petroleum during 


Although each survey of supply and demand was 
conducted as a separate investigation of the situa- 
tion, the results obtained seem to offer a remarka- 
ble state of agreement, particularly as to total and 
daily average domestic crude oil requirements. In 
fact, the combined results of these separate studies 
dictates a definite need for a daily production of 
crude in the United States of at least 2,400,000 bar- 
rels. This compares with an actual present output of 
2,308,250 barrels and an indicated allowable total of 
about 2,138,000 barrels daily. 

Domestic gasoline demand will undoubtedly 
amount to about 225,000,000 barrels during this 
period, while foreign demand is not expected to ex- 
ceed 29,000,000 barrels. The economic committee of 
the Federal Oil Conservation Board was more op- 
timistic over the gasoline export outlook than the 
committee of the American Petroleum Institute. 
Nevertheless, all three sets of estimates indicate that 
refinery gasoline production must be maintained at 
arate not to exceed 224,000,000 to 225,000,000 bar- 
trels during the six-month period under considera- 
tion. There seems to be some difference as to the 
quantity of crude oil to be run to stills, although 
consideration of exports and other requirements re- 
sults in a net demand figure of from 491,000,000 to 
nearly 500,000,000 barrels; the average of the three 
estimates would be about 496,000,000 barrels. Agree- 
ment on probable imports of crude of about 30,000,- 
000 barrels and the conclusion that withdrawals from 
stocks of crude should amount to between 17,000,- 
000 and 18,000,000 barrels, results in a net economic 
Production limit for the six-month period of some- 
Where between 444,000,000 barrels and 450,000,000 
barrels, an average of about 447,000,000 barrels. This 
indicates a daily average production limit for the 


United States of slightly more than 2,400,000 barrels 
during the period under consideration. 


NEED FOR MORE OIL 


While many in the industry are of the opinion that 
sound economics dictates maintaining crude produc- 
tion at a rate not to exceed 2,200,000 barrels daily, 
these surveys offer convincing proof that thre is at 
present an immediate need for more oil than com- 
bined allowable figures dictate, and even more than 
is actually being produced at the present time. The 
facts revealed by these surveys show that the in- 
dustry could readily sponsor an increase in daily 
average crude production to a limit of at least 2,400,- 
000 barrels, and still effect a reduction in crude 
stocks of between 17,000,000 and 18,000,000 barrels. 








Highlights of Supply and Demand Estimates 
Period, April 1 to October 1, 1931 





























Federal Oil American 
Conservation Petroleum 
Board Institute 
Domestic gasoline demand...... _.» 223,000,000 225,000,000 
BR PP Baty Bese ae oe 29,200,000 27,127,000 
Total gasoline demand............. 252,200,000 252,127,000 
Gasoline’ sports. .n. i 3. 46. 50. Sab hk . 6,600,000 7,000,000 
Natyral gasoline and benzol........ 21,460,000 21,000,000 
Net gasoline from crude..,........ 224,140,000 224,127,000 
Refinery crude requirements....... 463,434,000 469,954,000 
Crude exports and other cons...... 28,000,000 30,500,000 
Total crude demand..... ep hae 491,434,000 499,954,000 
Crade impersonate ee . 30,000,000 30,000,000 
Crude from storage .............. . 17,400,000 ° (a) 
Net domestic crude production 
oo RABIES fan eo ie ek 444,034,000 (a) 
Daily average cryde production limit 2,426,379 (a) 


Allocation of Crude Demand 
Period, April 1 to September 30, 1931 
Federal Oil 


Conservation Board 


ESO 5 PEE SOPs ol eer ae eh ee 162,641,000 
OODLE GLI LEAL IEP LLG Gee BO 113,340,000 
CampOOOR. 625s acssus 65 Se es ea 96,624,000 
A ORNS, 8. CEA AR Sea a) 88,829,000 


WOE ho osxicddncdaad chs eee 461,434,000 
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Such a reduction in crude stocks would result in limit, unless effective means are found to stem in- 
lowering inventories this year to the extent of at creasing production there through proration. Under 
least 35,000,000 barrels. As a matter of fact, the such conditions, it remains for proration forces to 
situation in East Texas will undoubtedly result in hold production to former limits in order to offset 
boosting national crude production to the extent of the effects of uncontrolled production in East Texas, 






























































perhaps 100,000 barrels above the indicated economic (Continued on page 98) 
General Statistical Summary 
(All Figures are in Barrels of 42 U. S. gallons) 
tre 
TABLE NO. 1 th 
Gasoline Demand During April 1 to October 1 Period eig 
an 
Actual 1930 Estimated 1931 Per Cent 
Total Daily Total Daily Increase 
ter 
Domestic Demand ...... 217,508,000 1,188,600 225,000,000 1,229,000 + 3.5 wo 
SINE cai Sia dwn s'o.e ste 32,672,000 178,500 27,127,000 148,200 —17.0 4 
U. 
po errr 250,180,000 1,367,100 252,127,000 1,377,700 + 08 wi 
Actual 1930 Estimated 1931 Refer. tric 
Gasoline Total aily Tota Daily Basis Table 
Bott Demand... .<.: 250,180,000 1,367,100 252,127,000 1,377,700 A No.1 ad 
Stocks April 1 ...... 55,228,000 48,000,000 B No.2 ] 
meoens Oet. 1 ........ 38,242,000 27,184,000 C No.2 
‘ me 
Change in Stocks 
(+ or —*) ...... —16,986,000 —92,800 —20,816,000 —113,700 sta 
ee 233,194,000 1,274,300 231,311,000 1,264,000 D evc 
Imports (deduct) .... 9,863,000 53,900 7,000,000 38,300 A. No. 2 
Refinery Output ....... 223,331,000 1,220,400 224,311,000 1,225,700 F No.2 anc 
From Natural (deduct) 21,921,000 119,800 21,000,000 114,700 E No. 3 ma’ 
From Cracked ....... 84,485,000 461,700 88,461,000 483,400 F No. 3 can 
; From Straight-Run ..116,925,000 638,900 114,850,000 627,600 F No. 3 end 
Crude smz 
Runs to Stills (E of C.).374,574,000 2,046,800 389,975,000 2,131,000 E 
Runs to Stills | 
oy 8 Br |: Serene 104,137.000 569,100 79,479,000 434,300 G No. 3 pan 
Te nc ecko 478,711,000 2,615,900 469,454,000 2,565,300 H No. 3 the 
Exports (add) ....... 12,952,000 70,800 13,500,000 73,800 A No. 4 
Used as Such (add) .. 16,072,000 87,800 17,000,000 92,900 A No. 4 tern 
Total Demand ......... 507,735,000 2,774,500 499,954,000 2,732,000 the 
Imports (deduct) .... 33,276,000 181,800 30,000,000 163,900 A No. 4 fuel 
Demand for U.S. Crude 474,459,000 2,592,700 469,954,000 2,568,100 No. 4 cien 
Gas and Fuel Oil East of California G 
Note: Due to the abundance of oil on the Pacific Coast, only the fuel oil situation east of and 
California is presented below. 
ation east of California is presented below. He 
Total Demand ........ 137,265,000 750,100 142,000,000 776,000 A No. 4 tion 
Refinery Production 
a rrr: 130,325,000 712,200 137,466,000 751,200 I No. 4 pres 
Production Deficit ..... 6,940,000 37,900 4,534,000 24,800 
Cl 
Imports (deduct) .... 12,745,000 69,600 13,000,000 71,000 A No. 4 4 
Intercoastal Receipts such 
ee ee 1,741,000 9,500 1,200,000 6,600 J No. 4 whe 
Additions to Storage ..+7,546,000 -+41,200 +9,666,000 -+52,800 gene 
Stocks April 1 ...... 28,274,000 26,500,000 B No.4 TI 
NE a ee 35,820,000 36,166,000 No. 4 likey 
A—Concensus of entire committee. and 
B—Estimated on Bureau of Mines basis from A. P. I. weekly reports. 
C—Assumed stock program—(working stocks). only 
D—Total demand adjusted for change in stocks. : 
E—Concensus of entire committee. gine: 
F—Based upon expected yield from crude oil. _ 3 li 
G—Crude oil required to provide estimated gasoline requirements. Ine 
H—Based upon average straight run yield of 24.46% and cracked of 18.84%. : 
I—Based upon average net gas and fuel oil yield of 35.25% east of California. gine: 
J—Based upon composite estimate compiled from individual reports of California operators. limit 
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Refiners Discuss Business 


Conditions at Spring Meetnig 


Mf set fuel and the problems of its manu- 


facture and sale, the economics problems of 

the industry, and studies in traffic and 
transportation were stressed at the four sessions of 
the National Petroleum Association at its twenty- 
eighth semi-annual meeting at Cleveland, April 23 
and 24. 

President E. M. Lyons in his opening address in- 
terestingly discussed the influence of the present 
world-wide business depression on the petroleum in- 
dustry and compared the economics of petroleum 
with the economics of about 20 other major indus- 
tries, all of which have been similarly affected by 
adverse business conditions. 


Many agencies are co-operating in the develop- 
ment of a plan to point the way to prosperity, he 
stated, but the success of any such plan as may be 
evolved depends upon individual company effort 
and co-operation. No work along these lines, no 
matter how constructive, by a few large companies 
can be of material aid, unless such enterprise is both 
endorsed and actively engaged in by all of the 
smaller units of the petroleum industry. 


H. L. Horning, president, Waukesha Motor Com- 
pany, in addressing the convention, again stressed 
the fact that progress and development of the in- 
ternal combustion engine is entirely dependent upon 
the ability of the refiners of petroleum to furnish 
fuels adaptable to the needs of better and more effi- 
cient motors. 

Gasoline quality holds engine development back 
and retards progress in the automotive industry. 
He stated that the motor performing at 4,000 revolu- 
tions per minute is ready for adoption, high com- 
pression ratios are required and can be adopted, 
smaller, lighter, more compact and greatly more ef- 
ficient engines are now designed and operating; but 
such developments can be adopted and utilized only 
when fuels of higher quality, fitted to their needs are 
generally available. 

The widespread use of Diesel engines is dependent 
likewise upon uniformity of fuel, Mr. Horning said, 
and the market for Diesel fuels may be increased 
only through standardization of fuels for such en- 
gines. He pointed to the growing market for gaso- 
line in the widening use of internal combustion en- 
Zines industrially, but stated that this market was 
limited because of high gasoline taxes in many states 


where price plus tax makes industrial engine gaso- 
line unable to compete with other forms of power 
which are not so taxed. Some such industrial appli- 
cations that are of importance were cited, including, 
gasoline engines instead of steam engines for the 
steam shovel, gasoline engines for switching locomo- 
tives and gasoline engines for power drives in many 
types of manufacture. This form of power can suc- 
cessfully compete with all other forms of power 
and is doing so except in those areas where high 
taxation renders the use of the gasoline engine in- 
dustrially uneconomical. 

Further, gasoline engines are now being used suc- 
cessfully in house heating work. A recent experi- 
ment in house heating secured the high efficiency 
of 92 per cent of the available heat in the fuel going 
into the house, using a standard Pierce Arrow en- 
gine as the heating unit. Certain indications point to 
rapid development of such a market wherein the 
house heating units so adapted may provide a mar- 
ket of sorts for certain types of motor fuels now 
difficult to market. 

Mr. Horning stated further that substitution and 
change constitutes a real and constant menace to 
all industry and urged that industrial leaders be 
ever on the alert in watching the progress of sci- 
entific research and the trends of developments by 
the technologists of industry; for from these sources 
come new processes and new products with an ever 
increasing regularity, some of which effect industrial 
processing seriously and in a very short time often 
change the entire viewpoint and manufacturing 
methods of an industry. 


ECONOMICS DISCUSSED 


The economics of the petroleum industry was dis- 
cussed by a group of speakers including J. Elmer 
Thomas, Fenner & Beane, and former chairman 
committee on petroleum economics, Federal Oil Con- 
servation Board, E. B. Swanson, who is now chair- 
man of the committee just mentioned and chief eco- 
omist, division of petroleum economics, Bureau of 
Mines; H. J. Struth, staff economist, Gulf Publish- 
ing Company, and L. V. Nicholas who discussed 
“The Present and Future of Petroleum Marketing.” 
The report of the committee on petroleum economics 
of the Federal Oil Conservation Board, which: was 
presented and discussed at the convention of the 
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National Petroleum Association and at the conven- 
tion of the American Petroleum Institutes’ division 
of refining the previous week at St. Louis, discussed 
in an article appearing elsewhere in this issue hav- 
ing to do with the American Petroleum Institute 
Convention. Mr. Struth confined his remarks to the 
influence of inflated potential crude production 
figures upon the general market structure, stating 
that too much importance has been placed upon the 
high potential production figures and that actual 
field performance would certainly effect large reduc- 
tions in actual recovery as against the estimated 
production. 

Through the courtesy of Standard Oil Company 
of Ohio, two sound motion pictures were presented, 
one having to do with the training of service station 
personnel in the approved methods of selling gaso- 
line, oils, and tires, to the motoring public. The 
second “talking picture” had to do with the determ- 
ination of knock rating of gasoline in the labora- 
tories of the company and was provided with 
animated drawings illustrating how and why an en- 
gine knocks. Following this E. B. McConnell, assist- 
ant to vice-president in charge of manufacturing, 
Standard Oil Company of Ohio, read an interesting 
and valuable paper concerning the cracking of heavy 
naphtha at high pressures. The paper is presented 
elsewhere in this issue of Refiner and Natural Gaso- 
line Manufacturer. The work is of interest and value 
since it is indicative of a trend within the industry 
toward the preparation of motor fuels of higher oc- 
tane number or knock rating and points to one means 
of accomplishing this through the so-called “reform- 
ing” of heavy straight run gasoline. 


KNOCKS RATING STANDARDS NEEDED 


Earl Bartholomew, director of engineering lab- 
oratories, Ethyl Gasoline Corporation, in his discus- 
sion of the anti-knock rating of gasoline again cited 
the problems to be solved in the development of a 
standard method of determination of anti-knock rat- 
ings, or measurements of detonation, called atten- 
tion to the preparation of two standard reference 
fuels by Standard Oil Company of New Jersey, and 
reviewed the research and development of methods 


and apparatus for determining knock tendencies and 
ratings. Work is being done on securing closer re- 
lationship between laboratory knock measurement 
and actual engine performance. Dr. H. C. Dickin- 
son, chief, heat and power division, United States 
Bureau of Standards, in his address discussed the 
reasons for government specifications, their advan- 
tages and limitations. 

Transportation problems were discussed by Elisha 
Lee, vice-president, Pennsylvania Railroad Com- 
pany; Willis Crane, traffic attorney, National Pe- 
troleum Association, and John E. Walker, specialist 
in taxation, who spoke on the subject, “Who Pays 
for the Construction and Maintenance of the Pub- 
lic Highways?” 

Earle M. Craig, trustee in charge of the depart- 
ment of standards and tests, announced that Stand- 
ard Development Company (Standard Oil Company 
of New Jersey) has issued an invitation to the mem- 
bership of the National Petroleum Association and 
the technicians, chemists, engineers and others inter- 
ested to visit their laboratories and refinery at Bay- 
onne, New Jersey, on Friday and Saturday, June 11 
and 12. A complete program will be presented at 
this time through the co-operation of the Bureau of 
Standards, the membership of the association and the 
technologists of Standard Development Company. 

P.S. Tarbox, trustee in charge of the division of 
manufacturing, announced that Sinclair Refining 
Company had invited the same group of interested 
refiners to visit their new Wellsville, New York, re- 
finery on Friday, June 26. At this time the visitors 
will be shown through all departments of the re- 
finery and will have round table discussion, of refin- 
ing processes. 

The Fire and Safety Marshall’s Association of the 
National Petroleum Association will meet May 28 
at Warren, Pennsylvania, at which time a six-team 
first aid contest will be held and the group will in- 
spect some of the Warren refineries. 

The annual meeting of the National Petroleum 
Association will be held at Atlantic City, New 
Jersey, September 16, 17, 18, this year. The next 
semi-annual meeting is again scheduled for Cleve- 
land, April 21 and 22, 1932. 
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Cracking Heavy Naphtha at 


High Pressures 


Presented before the National Petroleum Association, Cleveland, Ohio 


By E. B. MCCONNELL 
Standard Oil Company of Ohio 


marketing in the past few years as a result of 

overproduction has influenced many companies 
to place gasoline upon a quality basis rather than 
a price basis. Through advertising, the attention 
of the public has been called, among other things, 
to volatility, mileage and anti-knock, with especial 
emphasis on the last. The average motorist now ex- 
pects and demands that regular priced gasoline have 
a good anti-knock rating. Accordingly, the manu- 
facturing departments have been forced to adjust 
refinery operations to meet this demand. 


i highly competitive character of petroleum 


Cracking processes operating on gas and fuel oil 
were already turning out large quantities of high 
anti-knock distillate, but in most cases this rep- 
resented only about 50 per cent of the total gasoline 


produced. Many refineries are fortunate enough to 
have a geographical location that enables them to 
run selected crudes, the gasoline from which has a 
good natural anti-knock value. However, most of 
us are not in this position. The crude naphtha from 
Mid-Continent and more especially from Pennsyl- 
vania and Michigan crudes does not have sufficient 
anti-knock value to give satisfactory performance in 
the present day motor. 

The refiner then was confronted with the problem 
of converting this product into marketable gasoline. 
He turned naturally to cracking, and as the literature 
shows, considerable work has been done during the 
past year on this operation. It was thought that 
refiners with poor anti-knock crude naptha would 
be interested in results that have been obtained by 
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cracking heavy crude naptha from Mid-Continent at 
high pressures. 


PROCESS 


The equipment used for cracking the heavy naph- 
tha was the Tube and Tank unit operating at 1000 
pounds per square inch on the reaction chamber. 
The unit consists essentially of a furnace, vertical 
reaction chamber, tar separator, and two conventional 
10-plate bubble towers in series. Fresh charge passes 
through suitable heat exchangers to an accumulator 
where it mixes with hot cycle stock from the bubble 
towers. The separator, towers and accumulator are 
held at 100 pounds. Hot feed pumps take suction on 
the accumulator and discharge through inter-con- 
densers (located in the vapor line between the tar 
separator and primary tower), to the furnace. 

There was a possibility that the accumulator 
temperature would run so high that the light ends 
of the napththa would be vaporized, but as a matter 
of fact, the per cent fresh in the total feed was so 
high that the accumulator temperature ran suffi- 
ciently low to prevent this from occurring. The 
operating conditions were as follows: 


Temperatures 
Accumulator 370° F. Coil inlet 925° F. 
Coil inlet 575° F. Top reaction 
chamber 880° F. 
Pressures 
Reaction chamber 1000 pounds 
Bubble towers 100 pounds 
Running Rates 
Total feed to coil 11,700 G.P.H. 
Fresh feed to accumulator 5,800 G.P.H. 
Distillate produced 4,750 G.P.H. 


Inspection of Stocks 
Fresh Feed Distillate Tar 


Gravity 51.0 55.5 10.0 
De SB A 145 93 
Per cent recovered at 158 9.0 
Per cent recovered at 212 5.0 22.0 
Per cent recovered at 284 23.0 50.0 
Per cent recovered at 374 92.0 90.0 
Per cent recovered at 392 96.0 93.0 
Per cent recovered at 410 98.0 

Be. F. 460 400 
Octane number 70 
Color 20 


Yields on Fresh Charge 


Distiliate from unit 82.0 
Absorption plant gasoline 2.0 


Total distillate 84.0 
Tar 5.0 
Gas 11.0 
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The heavy naphtha was obtaned by making two 
poorly fractionated cuts at the crude stills. The 
light cut can be Ethylized or blended with the 
cracked distillate. The heavy cut represents about 
15 per cent on the crude oil. The cracked distillate 
is a finished gasoline after lye washing. 

As the heavy naphtha might possibly be marketed 
if blended with casinghead, blends were made to 
bring both the cracked distillate and the heavy 
naphtha up to 27 per cent recovered at 212° F. 

The resultant distillations were as follows: 


Heavy naphtha plus Distillate plus 
31.8% casinghead 13.8% casinghead 


‘. BP. 94 96 
Per cent 212 27 27 

284 43 54 
eB. P. 432 400 
Octane number 55 71 


Not only does the heavy naphtha blend have a 
very low knock rating, but it is also low at the 284 
point. It obviously is not marketable as a high 
quality fuel. On the other hand, the distillate blend 
is satisfactory in every respect. 

The big improvement in knock rating naturally 
cannot be obtained for nothing. There is incurred a 
degradation of the charging stock and a processing 
expense. However, the total cost is not excessive 
and the operation is perfectly feasible from an eco- 
nomic point of view, especially if the crude naphtha 
cannot be sold at any price. 

The results given in this paper are not merely ex- 
perimental, as the operation has been carried on 
currently for almost a year. The method outlined 
offers a possible solution to those refiners who are 
confronted with the problem of improving the anti- 
knock quality of their crude naphtha. 





Thomas T. Gray, 
president of Gray 
Processes. Corpora- 
tion, died April 27 
at his home in Eliza- 
beth, New Jersey. He was the son of one of the early 
refining process experts of the petroleum industry. His 
father, P. R.-Gray, held patents to some of the early 
refining methods, including the Gray chiller. 

Four brothers of Mr. Gray are in the oil industry. 
John L. Gray is vice president of Deep Rock Oil Cor- 
poration, in Tulsa. A. M. Gray is connected with Gray 
Processes Corporation. E. B. Gray is assistant superit- 
tendent of the plant of Barnsdall Company at Barnsdall, 
Oklahoma, and McDonald Gray is superintendent of the 
lubricating oil department of Continental Oil Company 
at Ponca City, Oklahoma. 


Inventor of Gray 
Tower Dead 
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High Quality Motor 


Fuel Demand Indicates 
Cracking Expansion 


By GEORGE REID 
Associate Editor 


is indicative that the refining industry may be 

provided with an outlet for some of its straight 
run gasoline, on the one hand, but will of necessity 
have to increase its production of cracked gasoline 
on the other. It is interesting to note that recent 
developments in the marketing branch of the indus- 
try are indicative of agreement with the forecast of 
motor fuel needs as presented to the industry at the 
recent convention of the American Petroleum Inti- 
tute by the committee on refinery statistics and 
economics. This committee states: 

“The probable composition of the total refinery 
output between its three components, straight run, 
cracked and natural gasoline, has been unfluenced 
by the change in the characteristics of the gasoline 
demanded by consumers. For example, while the 


Tiss trend of merchandizing effort this spring 


needed refinery output during the coming period 
(six months) is 980,000 barrels above that of the 
actual refinery output of the same period of last 
year, it is expected that natural gasoline will supply 
921,000 barrels less, straight run gasoline 2,075,000 
barrels less and cracked gasoline 3,976,000 barrels 
more.” 

The vigorous efforts of marketing companies in 
certain trade territories to bolster motor fuel sales 
have resulted in the announcement of new brands 
of gasoline of higher anti-knock rating at prices of 
regular or so-called competitive gasolines, and other 
companies have followed the lead of Standard Oil 
Company (Indiana) and announced new and cheaper 
grades of gasoline to be handled through a third 
service station pump. Several of the leading brands 
of premium motor fuels are being marketed with 
octane numbers running from 76 to 79 as compared 
to the present Ethyl standard of 74 octane number. 
In the regular grades of gasoline being offered in 
this country many of them have anti-knock ratings 
of 60 to 65 octane number, some even higher and 
approaching the present Ethyl standard. 

The underlying reason for the establishment of a 
new and cheaper grade of gasoline lies not so much 
Man attempt at recognition of a popular demand for 


such a fuel as it does in a search for relief from 
growing stocks of straight run gasolines of relatively 
low octane number. It was pointed out in these 
columns in the issue of January, 1931, (page 69— 
“More Cracked, Less Straight Run Gasoline,” 
George Reid), that straight run gasoline would be- 
come increasingly difficult to market because of the 
growing demand for fuels of higher anti-knock qual- 
ity. The third pump at the service station is one 
of the logical means of providing for some sort of 
relief from growing stocks of straight run gasoline. 

Inasmuch as certain companies have consistently 
improved the quality of their premium grades 
through improvement in cracking facilities and ex- 
pansion of such facilities, and have tended to gradu- 
ally eliminate straight run formerly blended with 
cracked gasoline, the result has been an accumula- 
tion of the skimmed product on the plant yard with 
lessened opportunity for its sale. Much of the 
straight run has been Ethylized and successfully 
marketed in blends of cracked gasoline, straight run 
and Ethyl fluid; but with the increasing of the oc- 
tane number to higher than Ethyl standard, smaller 
quantities of straight run could be employed in such 
blending. 

Therefore, if the marketing branch of the industry 
can market its third and cheaper grade of gasoline 
through its third pump to the millions of cars still 
operating that are capable of smooth performance 
on such a fuel, there is a certain amount of relief in 
sight, although not of the “long lived” variety. The 
number of motorists operating engines of the older 
type capable of operating on fuels of relatively low 
octane number is speedily decreasing. The tendency, 
however, as was stated in the reference cited above, 
on the part of automobile manufacturers, is to in- 
crease compression ratios of the newer engines 
which will in turn involve the use of a better quality 
motor fuel of higher anti-knock characteristics. This 
phase of the market condition is indicative of the 
fact that in the event of widespread marketing of a 
third and cheaper grade motor fuel by the industry, 
this third grade will within the next few years have 
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to be further improved to care for the motorists now 
operating engines designed for gasoline having an 
octane number of 55 to 65 or better. It is highly 
possibly, also, that the present Ethyl standard will 
be raised from 74 to some higher figure in the not 
far distant future. 


The refining industry is influenced by the market- 
ing trends since it must be provided with equipment 
and facilities capable of suppling the market with 
an ever increasing volume of higher quality motor 
fuels. The present indications point to still further 
increased use of the cracking process as the means 
of providing the needs of the motoring public 
through the service stations of the petroleum indus- 
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try. As was stated in these columns editorially in 
the early part of 1924 when the cracking industry 
was in its infancy, everything points to expansion of 
cracking now, just as indications pointed to the 
growth of that phase of petroleum refining several 
years ago. Present day motors demand fuels of 
relatively high octane number for their smooth and 
efficient performance, and the motors of the future 
will require gasoline of further improved quality, and 
in larger volume. Since there is no immediately 
available means of providing such fuels without the 
cracking process and the Ethylizing of blends of 
cracked gasoline and straight run, there is little 
doubt of the necessity of further expansion of the 
cracking phase of the refining industry. 


Economists Agree on Gasoline Demand 
(Continued from page 92) 


Analysis of both reports, that of the Federal Oil 
Conservation Board and the American Petroleum 
Institute, reveals a number of interesting and valua- 
ble facts. The voluntary committee on Petroleum 
economics consisting of E. B. Swanson, chairman; 
John W. Frey, Martin Van Couvering, Alfred G. 
White and Howard Bennette, stated that the de- 
mand for gasoline has been influenced during recent 
months by business depression and unusual weather 
conditions. This committee reached the conclusion 
that the effect of business depression would remain 
as an unfavorable factor during the first two months 
of the present period. The report stated that gaso- 
line consumption would exceed that of the preceding 
year during June, July and August, and that April, 
May and September domestic demand will not equal 
the 1930 levels. Particular stress was laid upon the 
probability that exports of gasoline would show a 
severe decline, compared with last year. The figures 
of expected foreign demand show a decline under the 
same period of last year of about 5,300,000 barrels. 
This committee placed the total domestic and foreign 
gasoline demand at 254,108,000 barrels, a decline 
under the same period of last year of about 0.8 per 
cent. 

The committee on refinery statistics and econ- 
omics, A. P. I., consisting of R. C. Holmes, chair- 
man; John D. Gill, sub-committee chairman; Fred 
Van Covern, secretary; W. C. Allen, Oliver S. Am- 
brose, H. K. Davis, Clarel B. Mapes, A. J. McIntosh, 
E. P. Salisbury, Warren Sinsheimer and Earl Wagy, 
estimated the gasoline demand for this period at a 
total of 252,127,000 barrels. This committee placed 
the probable domestic consumption at 225,000,000 
barrels and exports at about 27,127,000 barrels. At- 
tention was directed to the probability that while a 
nominal increase is expected in domestic gasoline 





demand over last year, the outlook is for a decrease 
in exported gasoline of from 15 to 17 per cent. The 
report stated, however, that coincident with such 
decline in foreign gasoline demand is the prospect 
of a nearly corresponding reduction in importations 
of gasoline and its equivalent in crude oil. 

The American Petroleum Institute’s committee of- 
fered no specific recommendations as to probable 
necessary withdrawals of crude from storage, al- 
though the report stated that substantial withdrawal 
are expected. This committe stated that from Oc- 
tober 1, 1930, to March 1, 1931, the draft on crude 
oil stocks averaged 124,300 barrels daily, and is as- 
sumed that withdrawals from storage during the 
peak season which comes in the period under review 
will increase substantially over the daily average 
figure indicated. It is obvious, therefore, that the 
A. P. I. committee expects withdrawals from stocks 
to the extent of at least 18,000,000 barrels, which, 
together with imports of 30,000,000 barrels, makes 
a total from sources ather than current production 
of about 48,000,000 barrels. Deducting this amount 
from the estimated total. demand of 499,954,000 bar- 
rels would result in a net production requirement of 
451,954,000 barrels. 

In addition to setting forth the probable demand 
for gasoline aid crude oil, the report of the A. P. 1 
committee also presented some significant estimates 
on the fuel oil outlook. These are summarized 
their Table 1. The report stated that despite the 
low level of business activity, the outlook for the 
demand of gas and fuel oil is slightly in excess o 
that experienced in the corresponding period a year 
ago. Nevertheless, the refinery production indicated 
will be sufficient to care for demand and stocks 0” 
October 1, 1931, will be practically equal to thos 
existing on the same date of the previous year. 
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ARTICLE 4 


Safeguarding Cracking 


Operations From Accident 


By E. M. MATSON 
Service Department, Universal Oil Products Company 





O much stress has been 
S laid upon the staggering 

waste wrought by cor- 
rosion in the petroleum indus- 
try that it is recognized by 
all. Every branch of the oil 
industry is a prey more or less 


to the ravages of this unseen 





This is the fourth in a series of seven 
articles on safety in cracking. The previ- 
ous article, printed in the March sssue, 
completed a discussion of water. 

Article 5, in the May issue, will deal 
further with cracking hazards connected 
with corrosion of equipment. 


agent encountered in cracking, 
and its reactivity is increased 
by the high temperatures em- 
ployed. 

Many crude oils contain 


hydrogen sulfide as _ such. 
Many others contain other 


sulfur compounds which pro- 








and silent but ever gnawing 
enemy. This article deals with 
those phases of corrosion which are found in the opera- 
tion of cracking equipment in refineries. 

Executives and operating men responsible for the 
maintenance of cracking units are fully alive to the 
money losses that corrosion can cause. Perhaps they 
do not always recognize as clearly the loss of life and 
the property damage that may result from failure of 
equipment unless alert sentries are always on watch to 
detect and battle with the advances of corrosion in a 
cracking plant. 


Intensive study has been going on for several years, 
and is still under way, to find means of reducing corro- 
sion, but the problem is far from being solved. Efforts 
along this line are directed toward (1) developing suit- 
able materials immune to corrosion, (2) developing pro- 
tective coatings for materials now used, (3) developing 
suitable agents to neutralize corrosive properties in the 
oil, and (4) developing suitable means of desulfuriza- 
tion of cracking stocks. 

Considerable progress has been made along these 
lines, but the best safeguard to date against serious ac- 
cidents due to corrosion of cracking vessels lies in con- 
stant vigilance and alertness of those responsible for 
cracking operations. 


CAUSES OF CORROSION 


Corrosion of cracking equipment presents a greater 
hazard than corrosion of equipment used in atmospheric 
distillation because of the higher pressures and tem- 
Mratures used in cracking and the consequently more 
“tious results if the equipment fails. 


Hydrogen sulfide is the most troublesome corroding 


duce hydrogen sulfide during 
the process of cracking. 

Another serious source of corrosion in cracking | 
equipment is hydrochloric acid resulting from the hydro- 
lysis of calcium and magnesium chloride present in 
water with the oil. Nearly every crude contains more 
or less salt water, the active salt in many cases being 
magnesium or calcium chloride. 

Other substances which may be corrosive agents, but 
whose influence has not been definitely proved, are 
organic acids sometimes produced in cracking, elemen- 
tary sulfur, compounds such as mercaptans or sulfides, 
oxygen and water vapor. 

These are apparently of minor importance as cor- 
rosive substances, as compared to hydrogen sulfide and 
hydrochloric acid. Usually they are disregarded en- 
tirely. 

Still another source of corrosion of a different nature 
is electrolytic action. This may be caused by using 
unlike metals in contact, without regard for their dif- 
ferences in electrical potential. 

Hydrogen sulfide gets in its destructive work all the 
way through the equipment and for that reason calls 
for the most careful inspection of every portion of a 
cracking unit. 

Hydrochloric acid, on the other hand, is most cor- 
rosive in the cooler parts of the system, where con- 
densation can take place; namely, condensers, heat ex- 
changers and pockets where water may exist. 

Apparently, it is harmless in the absence of water. 
The remedy for hydrochloric acid corrosion is relatively 
simple, neutralization by alkaline solutions, preferably 
ammonium hydroxide or ammonia or condensers made 
of brass. 

The fact that the metal temperatures are not high 
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A cast steel globe valve before and after corrosion. Note relatively excellent condition 

of alloy seat. This valve originally removed from service account unable to hold tight 

which upon inspection revealed partition wall corroded through as indicated by white 
spots. Further inspection then led to disclosure wall corrosion as well. 


enough in the regions where hydrochloric acid corrosion 
occurs to seriously reduce the strength of the still, 
somewhat lessens the seriousness of this type of cor- 
rosion. 


PER CENT SULPHUR NO GUIDE 

Investigations by Faragher, Morrell and Comay* 
have shown that the common sulfur compounds found 
in crude oil, mercaptans, sulfides, di-sulfides, in fact 
nearly all the sulfur compounds they studied break 
down to give hydrogen sulfide at the temperatures used 
in distillation and cracking. The exceptions are the 
members of the thiophene series. 

There is practical evidence derived from commercial 
operation that the corrosiveness of a given charging 
stock is not directly proportional to its sulfur content. 
In other words, the sulfur content of an oil is not nec- 
essarily a reliable indication of its corrosive properties. 

A crude oil from Luling, Texas, containing 0.7 per 
cent sulfur has been found to be much more corrosive 
than a Somerset crude which contained over twice as 
much—1.62 per cent.** 

The reason was that the sulfur compounds in the 
Luling oil were of such a nature that they were readily 
converted into hydrogen sulfide while the sulfur com- 
pounds in the Somerset oil probably consisting largely 
of thiophenes, were more stable and did not undergo 
thermal decomposition to the same extent and as rap- 
idly as the compounds in the other oil. 

Generally speaking, nearly all cracking stocks contain 
some sulfur compounds, and, consequently, corrosion, 





*Industrial and Engineering Chemistry, 20, 527 (1928). 
**Egloff, World Engineering Congress, Tokyo, Japan, (October, 1929.) 





more or less severe, can be looked for in all of them. 
Therefore, the greatest precaution should be taken to 
prevent corrosion from proceeding to the point where 
failure of the equipment will result. 

It should be mentioned here that ordinary distillation, 
while decomposing some of the sulfur compounds into 
hydrogen sulfide leaves most of them in the residual 
oil for subsequent charging to the pressure still where, 
due to the higher temperatures employed, thermal de- 
composition and formation of hydrogen sulfide is ac- 
celerated. 

An intermediate cut charging stock, gas oil for i 
stance, likewise will generally be less corrosive than a 
topped crude or a residual fuel oil. 


LOSSES OF METAL 

Investigation of corrosion rates shows startling losses 
in the wall thickness of cracking plant equipment. 

Furnace tubes, one-fourth-inch and three-eighths-inch 
thick, by four inches outside diameter, have been de- 
stroyed by corrosion in from 20 to 30 days, interrupt 
ing operations and necessitating emergency shutdowns. 

Reaction chambers have shown losses of from one 
fourth-inch to one-half-inch per year in wall thickness 

The scouring action of high velocity oil and vapors 
through the tubes and piping, which removes the cor 
roded metal and maintains a clean surface for contint- 
ing attack, may account in part for the more rapid cor 
rosion of piping and tubes than of larger vessels. 

Another factor which has its effect in rapid reduc 
tion in wall thickness of piping and tubes is the ™ 
peated cleaning and polishing with tube cleaners. 

Sometimes corrosion hits its hardest blows at om 
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place and sometimes at another. Under certain condi- 
tions tubes at or near the transfer line will be most 
seriously corroded. Under other conditions those lower 
in the tube bank or further from the transfer line may 
bear the brunt of the attack. 


This fact indicates the inconsistency and treachery of 
the attack of corrosion and how needful it is to use the 
greatest diligence in inspecting every part of the equip- 
ment. 

Lines of attack against corrosion may be grouped as 
follows: (1) Pretreatment of the stock to remove sul- 
fur; (2) injection of neutralizing agents into the unit 
with the stock; (3) use of non-corrosive metals for 
equipment ; (4) use of non-corrosive metallic protective 
linings; and, (5) use of non-metallic linings. 


PROTECTION 


Pretreatment of oil to remove sulfur compounds has 
so far not proved successful or economical. Injection 
of neutralizing agents has met with some success. ~ The 
economy of the neutralizing agent employed is depen- 
dent upon the rate of corrosion with respect to cost of 
chemicals as well as the deleterious effect such agents 
may have through contamination of products off the 
still. 

The neutralizing agents principally used are caustic 
soda, soda ash, ammonia and hydrated lime. Caustic 
soda solutions check hydrolysis of salts as well as 
neutralize hydrogen sulfide. Corrosion of certain parts 
of cracking equipment has been reduced as much as 80 
per cent by the use of caustic soda, although other parts 
of the same unit received only a negligible protection. 

Soda ash may be used in place of caustic soda. It has 
less tendency to settle out on the walls of the equip- 
ment, which is a factor of considerable importance with 
respect to furnace tubes. 

Hydrated lime is probably the most widely used of 
any neutralizer. It reacts with hydrogen sulfide and will 
also check hydrolysis of brine salts. Its widest applica- 
tion is for the former purpose. Corrosion rates have 
been reduced as much as 75 per cent by the use of lime. 


Lime is usually fed overhead into the fractionating 
tower or dephlegmator in suspension with the oil. .Care 
ust be taken: in using lime, as it has been known to 
aggravate coke deposits on the furnace tubes. This may 
aggravate the tendency of furnace tubes to rupture. 
Lime is used in- amounts varying from one-tenth of a 
pound per barrel of charging stock to one-half pound 
or so per barrel. 


Ammonia is usually injected into the vapors leaving 
the tower before entering the condenser. Its primary 
use is in combatting hydrochloric acid corrosion. It is 
volatile and, therefore, can permeate the vapor spaces 
ol the equipment. This is not true of caustic soda, 
soda ash or lime. The relatively higher cost of -am- 


Monia usually limits its use'to combatting hydrochloti¢ 
acid corrosion. 
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What corrosion did to a four-inch, hot oil pump suction 


line of a cracking unit. This was extra heavy steel pipe, 
wall thickness .224 inch. Hydrogen sulfide reduced it to 
the thickness of a sheet of paper, causing it to rupture at 
the operating pressure. Proper inspection should have de- 
tected the condition of this pipe and averted the accident. 


LININGS 

Inasmuch as neutralization of corrosive substances 
through chemicals has its limitations, linings of various 
types have been used with varying success to protect 
the larger vessels employed in cracking, which not only 
represent a large investment but also are most hazardous 
in event of failure. 

One type of lining that has been used to a consider- 
able extent is known as the ganister lining. Ganister is 
ground-up fire brick. This is mixed with water and 
cement and is applied with a spray gun to the walls of 
the vessel which have been previously. prepared by a 
foundation of wire fencing spot welded to studs ex- 
tended from the walls. 


There is also the non-metallic type (water glass base) 
sprayed on to a thickness of one-sixteenth to one- 
eighth inch. The ganister type has a notable advantage 
due to its insulating effect—it maintains the metal at 
a lower temperature thus increasing its ultimate stress. 

Field as well as shop applied metal liners are being 
used too. These are usually made up of one-fourth to 
one-half inch sheets tack welded on close. centers, six 
inches or so, to prevent warping and distortion. Prop- 
erly applied, they are serving with. fair success. 

For instance, a reaction: chamber with this type of 
protection has revealed no corrosion over a 2'%4-year 
period. Periodic inspections for leaks and breaks ‘of the 
welding, huwever, have been made and repairs done as, 
necessary. aceet 

Recent development has shown considerable merit in 
the application of thin chrome steel. sheet to flat steel 
plate which subsequently is shaped and fabricated into — 
the finished vessels. ~ - 

Close center to center spot welding and accomplish- 
ment of perfect metal to metal contact throughout has 
enabled production of vessels comparable to one made . 
entirely of the non-corrosive alloy itself. Such a line is, 
of course, not possible of field application. 
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EDITORIALS 


() UT of a situation much like the natural gaso- 


line industry faces today, the Natural Gaso- 
line Association of America was formed. The 
10 years since its inception have witnessed a rise and 
a fall for the petroleum industry as a whole. This 
major move of the petroleum curve has many waves 
to represent minor condition of progress and failure. 

Back 10 years ago, natural gasoline was in a state 
which came to be known as unsalable. Tank cars in 
railway terminals came to be a part of storage facil- 
ities for natural gasoline. 

Without belittling the work of other organizations, 
it seems safe to class the activities of the Natural 
Gasoline Association as the outstanding contribution 
of an organization to the petroleum industry in these 
10 years. Back in 1921 natural gasoline was a hap- 
hazard by-product of the petroleum industry. It has 


come to be a finished product with a definite place in 
the motor fuel requirements of the world. It has been 


converted into an industrial fuel and a household 
product through bottling processes and improved 
plant methods. 

Along with the other divisions of the petroleum 
industry these changed products of the natural gaso- 
line plant have fallen into the hectic price structure 
of today. Natural gasoline is today being quoted in 
barrel lots, whereas only the gallon unit formerly de- 
signated this product. 

It is too much to expect any organization to change 
an economic trend. World-wide readjustment is re- 
sponsible for the price structure of today. No one 
industry and no one association of companies will 
right that condition. It is doubtful if the petroleum 
industry ever faced a situation more gloomy than 
that of today. 

But there will be a petroleum industry. That is 
just as certain as the flow of commerce. The ques- 
tion demanding answer from each organization with- 
in this industry is what place it shall hold in the in- 
dustry. 

It is that demand which the Natural Gasoline Asso- 
ciation of America must face. Having gained a com- 
manding position within the petroleum industry it is 
incumbent upon this organization to so shape its affairs 
that natural gasoline will continue to hold its well earned 
place in industry. 

Two decades have witnessed the peoples of the 
world put on wheels. To a limited extent the travel 
of the world has taken to the air. It is inconceivable 
that these accomplishments will be thrown into the 
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discard. The commerce of the world has in the past 
dropped to extreme low ebb. But never has it failed 
to right itself and continue to make use of all that 
science has given. Therein lies the hope of today. 

The wheel and the wing will continue to be the 
travel medium of the world. 

Just as certain as these continue there will be a 
place for the output of the natural gasoline plants. 

So it is incumbent upon the Natural Gasoline As- 
sociation of America to hold fast to what it has con- 
tributed in its one decade of effort and beyond that 
it is a further duty of this organization and its mem- 
bership to lay the ground work for still further con- 
tribution to what the wheel, the wing, the shop and 
the household demand. 


fact that a substantial element among automo- 
bile owners prefers to buy gasoline at reduced 
prices. 

A colored gasoline to sell two cents below the 
grade known as U. S. motor, now prevails through- 
out the Middle West; and the custom doubtless will 
spread to other territories. 

Long ago the merchandising world learned that it 
could increase its sales per unit through the basement 
store. These cheaper gasolines are an effort to gain 
the patronage of those whose sales attraction is 
through price. 

It is regrettable that the petroleum industry could 
not continue to offer only quality merchandise. But 
the final arbiter of all selling and of all manufactur- 
ing is the buyer. He has established his position 
over several years by following the inducement of 
gasoline at reduced prices. 

Whatever the petroleum industry offers in this 
lower-priced bracket it must be an acceptable gaso- 
line. Quality may not—doubtless it can not match— 
other grades. Still it is essential that this motor fuel 
be satisfactory. 

There may be a place in the sales appeal for a lub- 
ricating oil at a lower price; if so, it also must be a 
satisfactory oil. 

These demands get back to the laboratory and the 
operating method. As the cost of a product goes 
down, the methods which produce it, must be guarded 
by more exacting control. 


\ LREADY something has been done about the 


OAD oils and pavement asphalts from the opera- 
R tion of the modern cracking unit, processing 

virtually any type of crude in any refining dis 
trict, opens another market for the refiner operating 
such equipment. 

Results of research along these lines indicate that 
little difficulty may be experienced in the manufacture 
of such products through the use of the cracking unit. 
Commercial development of such processing steps will 
eliminate much hauling over long distances of pavement 
asphalt and will render importation unnecessary. 
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Combined Gas Lift 





Gasoline Plant at Earlsboro 


veloped about a year ago the operators de- 
cided to use the gas lift method in producing 
the oil. To do this it was essential to build com- 
pressor stations. Superior Oil Corporation planned 
its Sangster Compressor Station as a combination 
gas lift and gasoline plant. Six wells are included in 
the system, and to serve these, an engine room was 
built containing six type 10, twin Cooper-Bessemer, 
gas-engine-driven compressors, and two type 10 
singles. The twins have both 17 by 20 and eight by 
20 compressor cylinders, while one of the singles has 
a1? by 20 and the other has an eight by 20 cylinder. 
The gas is brought in from the wells through traps 
at atmospheric pressure, sometimes at a slight vac- 
uum, and at other times a little pressure is main- 
tained on the gathering lines, depending on the field 
conditions. A little oil comes in with the gas, but 
not enough passes through the scrubbers to damage 
the cylinders, not enough to be classed as a fluid, but 
mostly an entrained mist. 
The pressure on the low cylinders is carried at 45 
pounds, and the gas in process is cooled in Jackson 


W cei the Earlsboro Townsite field was de- 





Superior Oil Corporation’s Sangster Gas-Lift-Gasoline Plant 


enclosed tubular. coolers, passing from them to Na- 
tional accumulator tanks. The gasoline manufac- 
tured at this pressure averages about 20 per cent of 
the plant production, and because the oil mist carried 
over is very dark and has a very high end point. 
The gas stripped of its high boiling fractions passes 
back to the high pressure cylinders, and is returned 
to another cooler to an accumulator tank, where it is 
stripped of all its gasoline content. The gasoline 
manufactured in this phase of the operation of the 
plant is of course very “wild” but with a very low 
end point. The gas passes from.these high accumu- 
lators to individual headers to the field return lines, 
passing through a gas operated intermitter to the 
wells and measured by a battery of Westcott orifice 
meters, placed on individual loops serving each well. 
The low accumulator tanks are watched by the 
operator on duty, and when they fill up in the sec- 
ond gauge glass the gasoline is blown to a storage 
tank in the battery set aside to receive this off colored 
product. To reclaim this gasoline the company has 
installed a small rectifying plant salvaged from other 
locations where the material has become surplus. It 
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Superior Oil Corporation’s Battery of accumulator 
tanks with gas coolers 


contains a small Tulsa Type steam still with the 
heating element built in the base. The gasoline con- 
densers are Braun enclosed tubular sections and the 
accumulator or run down tank is a tank mould from 
another plant. The distillation of the off coiored gas- 
vline is carried out in batches, the still being oper- 
ated during the daylight period, and just long 
enough to keep ahead of the storage. Each day, or 
as often as is necessary, the still bottoms, or ex- 
tremely high end point residuum is blown from the 
still into the sewer lines of the plant leading to a 
slop pit. The amount of the still bottoms is very 
small averaging only about 3% per cent of the total 
low production. It is not considered worth saving, 
but it could be blown into a tank and left to accu- 
mulate with the oil blown from the incoming scrub- 
bers. The gasoline rectified through this equipment 
is transferred to plant storage where it is blended 
with the high. compression production coming from 
the stabilizer. 


STABILIZER OPERATION 


Instead of trapping the high compression gasoline 
to a common receiving tank and pumping the prod- 
uct to the stabilizer, the operator cracks the accumu- 
lator bleeder gates sufficiently to allow the liquid 
to remain in the tank high enough to prevent gas 
being blown through with the gasoline. Leaving 
the accumulator tanks, the gasoline passes through 
the Jackson fractionator. It enters the battery of 
gasoline heat exchangers, passing from them to the 
reboiler then directly to the tower. 


Reflux is pumped to the fractionator by a Dean 
Brothers eight by five by 12 simplex steam pump 
placed in a building adjacent to the tower. The un- 
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desirable fractions stripped from the gasoline passes 
from the top of the tower to a reflux condenser 
placed immediately above the reflux accumulator 
tank. 

Uncondensed vapors pass from the side of the 
tank near the top through a Wilgus pilot operated 
back pressure regulator, maintaining the required 
operating pressure. The vapors passing through 
this regulator are led away through a header where 
enough is directed to the boilers furnishing ali the 
fuel necessary. The remainder is returned to the 
compressors. 

For several months after the plant was placed in 
operation the reflux gas not needed in the boilers 
was recycled through the plant. Operating in this 
manner, the gasoline manufactured even after blend- 
ing with the rectifying low production was too high 
gravity to be classed as grade AA. Steaming was 
resorted to, to bring the gravity down. Previous to 
being steamed, the finished product as shown by the 
laboratory reports had a gravity of around 90° API, 
with a recovery of 94/95 per cent. The plant super- 
intendent decided that if the reflux accumulator 
vapor was returned directly to the field that condi- 
tions might change; so, he connected a line to the 
single engine with the eight-inch cylinder, to take 
the vapor and return it to the gas lift system. As 
soon as this switch was made, the gravity of the 
product dropped and his gallonage increased, main- 
taining the former high recovery. The production 
of this plant averages around 8200 gallons of AA gas- 
oline, from a gas volume of 3,800,000 cubic feet of 
gas processed. It is loaded into tank cars from a 
rack close to the plant. 
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Superior Oil Corporation’s stabilizer with low com- 
pression gasoline rectifier in background 
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High Pressure 


Gas Conditioning Plant 


HEN Missouri & Kansas Pipe Line Com- 
W\ pany laid its high pressure gas transmission 

line from Barber County in Southern Kansas, 
to Salina and Kansas City, the survey led through 
the Galva oil pool in northeastern McPherson 
County. To process the casinghead gas and other 
high pressure gas found in that vicinity, McPherson 
Oil & Gas Development Company, a subsidiary, 
built a high pressure absorption plant to dry all the 
gas produced locally for pipe line transmission. 


About 15,000,000 cubic feet are collected in the 
territory near the plant, of which only about 2,000,- 
000 cubic feet are produced from the casing heads. 
Three 225 horsepower, twin Miller gas engines were 
installed to gather this casinghead gas and to boost 
it into the main line under a pressure of around 400 
pounds. 


Two high pressure absorbers are used, both of 
them on the two series of gas, that from the dis- 
charge of the engines and that from the gas wells 
under their own pressure. The natural gas from the 





dry wells is sufficiently low in temperature that it is 
introduced into the absorbers without the necessity 
of passing it through coolers; that from the dis- 
charge of the engines is cooled in both the low stage 
and the high through Griscom-Russell tubular en- 
closed coolers placed just outside the engine room. 


Each absorber is provided with its own individual 
residue scrubber, placed immediately behind. The 
absorption oil which may occasionally pull over, is 
separated from the gas leaving the absorbers, by the 
peculiar centrifugal motion given the gas by the 
method in which the gas is introduced and allowed 
to leave these separators. It is introduced in the end 
of the scrubber near the top, and permitted to leave 
on the side at an angle. 


The absorber controls are protected from the ex- 
tremely low temperature occasionally experienced 
in that part of the state, by steam heated houses 
built around the base of the absorber shell. The 
recorder on the orifice meter in the residue is placed 





View of plant of the McPherson Oil & Gas Development Company at McPherson, Kansas 
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CONTINUED OPERATION|# 
AT ORIGINAL PRESSURE 


Heretofore, ‘ /% 

in the cracking & 

of corrosive crudes 
it has been necessary 
to increase the thickness of 
vessel walls far beyond the initial re- 
quirements for temperature and pressure. As 
this steel was sacrificed to corrosion, the thin- 
ning walls forced continued reductions if A 
pressure and corresponding losses in through- 
put and yield. 
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Now, in SMITHLined-SMITH Welded 
Vessels, a lining of Corrosion-Proof metal re- 
places this extra thickness of steel, thereby 
allowing continued operation at full pressure 
and full capacity. The first cost is little more— 

N the final cost is less. 
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SMITHLined Still 
5 ft. x 41 ft. 
for Texas Corporation 
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A. O. SMITH CORPORATION 
General Offices: Milwaukee, Wisconsin 
OIL AND GAS FIELD PRODUCTS DIVISION 


District Offices: New York P Houston , Los Angeles 
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‘UniTEep ENGINEERS 
& Constructors Inc. 
combining 
Day & Zimmermann 
Engineering & Construction Co. 
Dwight P. Robinson & Co., Inc. 
The VU. G.I. Contracting Co. 
Public Service Production Co. 
United Engineers & Constructors 
(Canada) Ltd. 

Dwight P. Robinson & Company 
of Brazil, Inc. 

Dwight P. Robinson & Company 


of Argentina, Inc. 
VYY 
Design and Construct 


INDUSTRIAL PLANTS 
STEAM POWER STATIONS 
HYDRO-ELECTRIC 
DEVELOPMENTS 
RAILROAD WORK 
GAS PLANTS 
PIPE LINES 


Build 


APARTMENTS 
HOTELS 
OFFICE & MONUMENTAL 
BUILDINGS 
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PHILADELPHIA 
LOS ANGELES 


Repeat order for 


Gulf Refining 
Company 


—additions to Staten Island Storage 
Plant increase capacity to 
2,592,000 barrels 


XTENSIONS at Staten Island—recently 

completed — give the Gulf Refining Com- 
pany greatly increased facilities for serving the 
New York market. 


The plant, which we designed and built in 
cooperation with the client’s organization, 
occupies a 500-acre tract, stores 2,592,000 bar- 
rels of oil and includes oil pumping, drainage 
and steam plants, two large tank farms, 75 
miles of piping, oil separating and reclaiming 
plant and other facilities. 


The work came to us as a repeat authori- 
zation following our completion of the first 
unit last year. 


During the past 10 years, 74% of our work 
has been repeat orders like this from clients 
previously served. 


Our experience is available for industrial, 
power, railroad and monumental undertakings 
anywhere in the world. 


UNITED ENGINEERS & CONSTRUCTORS 


INCORPORATED 
DWIGHT P. ROBINSON, PRESIDENT 


NEWARK BOSTON CHICAGO 


BUENOS AIRES RIO DE JANEIRO 











at 
MAXIMUM RETURN TO CLIENTS PER DOLLAR INVESTED 
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in this building, as well as the float controlled valves 
on the oil outlet connections. 


PROCESS FEATURES 

The oil circulation is handled by reciprocating 
pumps, three Gardner Denver duplex pumps 7% by 
three by 10 are employed to circulate the lean oil 
from the heat exchangers through the coolers to the 
absorbers. The oil coming from the absorbers is 
maintained under enough pressure to force it through 
the distillation unit heat exchangers and to the lean 
oil surge tank. 
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Condenser on turbine exhaust in the yard 


A Newton dephlegmating still is placed in the still 
toom, which strips out of the oil circulated a normal 
production of around 7500 gallons of gasoline each 
24 hours. 

A Jackson stabilizer has just been installed to frac- 
tionate the gasoline. The gasoline heat interchang- 
ers are placed near the base of the tower, while the 
te-boiler and reflux accumulator are placed in a new 
steel building. Two 5% by three by seven Dean 
Brothers pumps are used, one for charging the tower, 
the other for reflux circulation. The reflux is con- 
trolled going to the tower by a Tycos direct acting 
ontroller and recorder. The uncondensed vapors 
from the reflux condenser pass through a Neilan ro- 
tary stem back pressure regulator to the boiler room 
to be used for fuel. 


The stabilized gasoline is held under sufficient 
Pressure to pass it through the hypochlorite treatirig 
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plant which was erected at the end of the louvre 
tower. Passing from this equipment, it enters the 
plant storage, ready to be loaded at their rack about 
five miles southwest of the plant. 

Water is produced on the plant lot from a drilled 
well, pumped by a Fairbanks-Morse deep well geared 
pump head, driven by a Fairbanks 10-horsepower 
gasoline engine with a gas mixing valve in place of 
the regular carburetor. The water is normally soft, 
but with the hardness which it contains being perma- 
nent. The scale formed is quite hard and some diffi- 
culty is experienced in cleaning the tubes of the gas 
coolers. 

Steam is generated in the boilerhouse containing 
three Broderick 100 horsepower boilers. Both dry 
residue gas, and the gas from the fractionator are 
used for fuel—the gas from the stabilizer reflux con- 
denser being tied into the same fuel header as that 
from the residue connections. So long as the volume 
of gas from the fractionator is sufficient, the residue 
is held out of the fuel header by an Emsco back pres- 
sure regulator, but when the volume falls below that 
necessary, the pressure also drops allowing the in- 
troduction of residue gas into the fuel header. 





PLLA 


i: = ua va al Wh ut 
t 
; 


ted 


Bare of stabilizer with gasoline heat interchangers. 


Copes water level controls have been placed on 
the boilers, regulating the amount of water pumped 
to them by the two Gardner-Denver pumps in the boiler 
feed service. The boilers are insulated, and with ‘the 
fuel and water feed equipment, E. S. Newton, plant 
superintendent, says that they require very little at- 
tention. 
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RODUCTION of lubri- 
P cating oils during the 
past three years has in- 
creased from an average an- 
nual total of approximately 
32,500,000 barrels for the 
period 1925 to 1927 to above 
34,000,000 barrels average 
production for the period 
1928 to and including 1930. 
During the past year in 
which much attention has been 
concentrated upon the control 
of gasoline production, since 
this commodity is the chief 
source of revenue to the in- 
dustry (representing 60.2 per 
cent of value of all products) 
the economics of lubricating 
oil (from which the industry 
derives 12.7 per cent of its 
total revenue )* has been more 
| or less neglected. During the 
| past year lubricating oil stocks 
have increased from about 8,- 
000,000 barrels in 1929 to al- 
most 11,000,000 barrels De- 





By GEORGE REID 
Associate Editor 


Source and Distribution of 
Lubricating Oils 





usage? 





WwW 


How 


much 


HAT is the trend in lubricating 
oil production, stocks, imports, 
exports, and indicated demand? 

What is the trend in regard to pour 
test of lubricating oils for automobile 


What proportion of lubricating oils 
produced in this country are made from 
paraffin base crudes? Coastal crude? 
Mixed base crude? California crude? 
lubricating oil derived 
from various crudes is annually available 
for distribution? 

What percentage of all lubricants pro- 
duced in this country is produced by the 
refineries in the eight refining districts? 

How much crude of various types 
(paraffin, mixed base, Coastal and Cali- 
fornia) is run through refineries for the 
production of lubricating oils? 

What per cent of the crude oil demand 
is processed for lubricant production? 

What is the value of lubricating oils 
produced as automotive lubricants? In- 
dustrial lubricants? 

What is the future of expansion in 
production and distribution of lubricants? 








| cember 31, 1929. During the same period domestic de- 
mand decreased by 2,000,000 barrels. (Bureau of Mines, 
i Annual Petroleum Statement, No. P. 75, 1930.) 


: *See Gasoline, Its Relation to Petroleum Economics, H. J. Struth, 
Staff Economist, Petroleum Marketer, March, 1931, p. 21. 


Something of the impor- 
tance of lubricants is indi- 
cated by the remarks of H. C. 
Mougey, Assistant Technical 
Director and Chief Chemist, 
Research Laboratories, Gen- 
eral Motors Corporation, be- 
fore the convention of the 
Western Petroleum Refiners 
Association, March 10-12, 
1931, wherein he estimated 
that the average lubricating 
oil requirements by automo- 
biles was 20 gallons per year 
and with 26,000,000 motors in 
operation the total demand 
was 520,000,000 gallons an- 
nually. This is approximately 
12,400,000 barrels per year of 
automotive lubricants. The 
value of this total demand at 
the service stations of the pe- 
troleum industry on the basis 
of the average selling price of 
$1.00 per gallon reaches the 
impressive figure of $520; 


000,000. 


The demand for automotive lubricants on the ba- 
sis of the above estimate is, however, but 57 per cent 


of the total indicated domestic demand which was 


21,588,000 barrels last year. 
188,000 barrels goes into the field of industrial lubri- 


The difference of 9, 




















































PRODUCTION OF LUBRICANTS BY DISTRICTS, 1925—1930 
Runs ‘to Stills, 1930* 
: Domestic | Foreign : 
District Oil Oil 1930* 1929 1928 1927 1926 _|_1925 _ 
IN de) «asic cies svn oats 115,287,000} 57,033,000 | 10,156,000} 10,874,000} 10,817,000| 10,144,000 9,567,000) —9.189,000 
| NI 0 6 oon cls axes nd ones 32,056,000 5,084,000} 5,243,000} 5,109,000] 4,410,000] 4,799,000} 4,511,000 
Indiana, Illinois, Kentucky, etc...| 109,519,000 4,180,000} 3,901,000] 3,943,000) 3,309,000] 3,268,000} 3,207,000 
Oklahoma, Kansas and Missouri. .| 110,989,000 2,960,000] 2,678,000] 2,639,000] 2,365,000| 2,480,000| 2,518,000 
Ea 214,262,000| 1,050,000] 8,012,000} 7,727,000] 8,361,000| 7,849,000] 8,043,000| 7,716,000 
Louisiana and Arkansas.......... 58,745,000| 2,749,000} 811,000] 968,000} 769,000] '741,000] 832,000) 793,000 
Rocky Mountain ................. 20,929,000 485,000} 5807} — 620,000} — 590,000} — 640,000 587,00 
ss Gis keh 0 5.6c'+ sonn's's hav 204,829,000 2,513,000} 2,388,000] 2,400,000} 2,313,000} 2,664,000) 2,534.00 
hil i. Suciepuine 866,615,000) 60,832,000) 34,201,000] 34,359,000] 34,658,000| 31,721,000] 32,293,000) 31,055.00 
Texas Gulf Coast................. 153,862,000! 1,050,000! 7,662,000] 7,386,000| 7,962,000] 7,470,000] 7,724,000| 7,203,000 
Louisiana Gulf Coast............. 38,086,000! 2,749,000] 664,000} 822,000) __ 739,000} 737,000] 811,000) 734. 














*Preliminary reports. 
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Total Lubricant Recovery From All Crude 
Runs to Stills 1930 
By Refining Districts 


District Per Cent 
NE aS ee eS i alsa eal Wsves cude os 0 cob ee 5.8 
|S EEE I FERS OE SE ee eee Pe 15.8 
Indiana, Illinois, Kentucky, etc................-06 A 
Oklahoma, Kansas and Missouri..............++0+. 2.6 
I cs Tee 6), -ctie hbo y oes 0 Bes ee Be 3.6 
nM OURS AAPRAUCAS I. cc oo Wd Sec ada eis 1.3 
ES EES SO SSS Freres ee eee Leeee 2.3 
es es 5 Be a py ks bie. d 0d dd Ee 06 we 06 00 1.2 
he ee aa web aed ebecuscaceueces 4.53 
NY I A ee ss walk ve Sac WS6¢ eee ee 4.8 
RE oy SRG ee ray Seer rare 1.3 


Daily Average Production of Lubes 
Total—34,201,000 for 1930 = 90,935 barrels per day. 
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cation in the form of engine and machine oils for the 
lubrication of the greatly varied types of industrial 
machinery. On the basis of an estimated sales price 
of 25 cents per gallon the industrial lubrication field 
brings in a total revenue of around $100,000,000. 
Therefore the value of domestic production of lubri- 
cants aggregates $620,000,000 per year. 

The statistics are indicative of the rather pertinent 
fact that the automobile is in itself a market but for 
slightly more than half of the lubricating oil demand 
and only about one-third of the lubricating oil pro- 
duction of 34,201,000 barrels in 1930. Industrial lu- 
brication is worthy of more consideration by the 
marketing branch of the petroleum industry. 


SOURCES OF LUBRICATING OILS 

An analysis of the production and distribution of 
lubricants involving their source (from what crude 
produced and in what district manufactured) has 
always proven difficult for the analyst inasmuch as 
no refining district operates on crudes indigenous to 
the surrounding oil producing district. 

Paraffin base crudes, for example, are produced 
and refined in Texas, Oklahoma, California and 
Pennsylvania (with Pennsylvania predominating, of 
course, and with California producing but a very 
small quantity). Mid-Continent (mixed base) and 
Coastal oils are produced and refined in those areas 
and in the East Coast, Chicago, Ohio, Appalachian 
and the Louisiana-Arkansas districts. In addition 
the Gulf Coastal and Eastern Coast refineries process 
oils from practically every producing district in this 
country and some foreign oil. For these reasons it 
becomes increasingly difficult to apportion runs of 
the varicus crudes in the various refining territories. 

The percentage of the total production of lubri- 
cants that is produced by each refining district and 
the average yield of lubricants from the crude oils 
such as paraffin base (Pennsylvania), mixed base, 
Gulf Coast and California, is known and this infor- 
mation makes possible an approximation as to the 
percentage of lubricants produced in each district 
and from each type of crude with a fair degree of ac- 
curacy. 

The annual and monthly statements issued by the 
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Bureau of Mines covering petroleum and petroleum 
products are ‘the basis of- economic analyses by 
means of which the individual or company may de- 
termine the trends of the industry. From this source 
it was determined that 31 per cent of all lubricant 
production last year was derived from the refineries 
in the East Coast refining district. The Appalachian 
district produced 15 per cent, Indiana, Illinois, Ken- 
tucky, etc., produced 11 per cent, Oklahoma, Kansas, 
Missouri district produced eight per cent, Texas 
produced 24 per cent, Louisiana-Arkansas district 
produced two per cent, the Rocky Mountain district 
two per cent and California produced seven per cent. 

The following table, Number 1, shows the total 
percentage produced by these refining districts and 
the percentage of each type of lubricants produced 
from the four general classifications of crude petro- 
leum in all of the refining districts. In the break- 
down of percentages of lubricants produced in each 
district from each type of crude it was necessary to 
base the estimates upon a number of factors such as, 
pipe line movement of various types of crude into 
various refining districts, predominating manufactur- 
ing processes employed by the different larger man- 
ufacturers, average percentage of recovery per bar- 
rel of crude, etc. It is possible that some of the per- 
centages used may be open to question inasmuch as 
they may vary one per cent greater or smaller than 
is shown. However, for practical estimates the final 
figures are close enough for all practical purposes. 
The final sum for each of four right hand columns 
in the table shows the percentage of lubricants pro- 
duced from mixed base, paraffin base, Coastal and 
California petroleums. 

Percentage of lubricants produced from various 
types of crudes. 


TABLE 1 
per cent Mixed Paraffin Coastal California 
of total base base crude crude 


y lubricants percent 
Refining Dist. produced produced 
East Coast ..... 0 


per cent per cent per cent 
produced produced produced 


Appalachian . .. 15 15 

Ind., Ill., 
We Bee, hs 11 10 | 

Okla., Kans., Mo. 8 5 3 

a ea 5 4 15 

RPO ss eet 18 2 

Rocky Mtn. .... 2 2 

Caifertia.. 4.54 -2 7 
OR Sos Saas 100 KY. 30 a 7 


The data presented in Table 1 indicates that the 
paraffin base crudes, such as Pennsylvania grade and 
others yielded 30 per cent of all lubricant production 
in 1930. Coastal crudes yielded 31 per cent, mixed 
base crudes yielded 32 per cent and California crudes 
yielded seven per cent. This condition wherein the 
Coastal and mixed base crude have accounted for 
63 per cent of all lubricants has prevailed during the 
past three or four years. The paraffin base oils were 
prior to the period 1920-1925 (during which time the 
other manufacturers began aggressive selling) the 
leading sources of lubricants. 
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1927—1928 


Relative Importance of Refining Districts As Regards Crude Runs and 


Lubricant Production 
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crude of 34,201,000 barrels, so the 


consumption of paraffin base crude 





Percentage oil for purposes of lubricating oil 
Crude to stills Foreign- Tctal Per cent of total of Pan: oy dln manufacture was 100 per cent. 
1927 domestic-per cent per cent percent lube production by districts 
East a Peale Re tr 14 83.9 
Appalachian . ........ 4 + 14 15 
bad., LiL, Ky., ete. i. 10 9 10 4 COGPTAL CRUDES 
Okla., Kansas & Mo... 13 12 8 2 : ‘ 
MORO sau Gnw hc ah: cats 21 1.6 20 25 5 The production of lubricants 
Louisiana & Arkansas. 8 14.5 9 2 1 from crudes of Gulf Coast type 
cr peepee De 25 ; | _ (naphthenic base) last year was 31 
3 po a a sapi ~< “owe per cent of all lubes produced, or 
ROR cae ea wes 100 100 100 100 average 3.8 
Texas Gulf Coast .... 17 1.6 16 24 6 10,602,310 barrels. The average 
—— Gulf Coast.. 6 14.5 6 : I recovery of lubricants from these 
eg Tere. 12 88.7 19 31 6 crudes is reported at 25 to 35 per 
MOOGIRCRIAN 2 oc ccs: 4 4 15 15 s 
Ind., Ill., Ky., etc..... 12 11 11 4 cent, and by taking an average of 
Okla., Kansas & Mo... 14 12 8 2 30 per cent recovery it is indicated 
DS Bere Pe eee 22 1.6 20 24 4 mi " 
Louisiana & Arkansas. 8 9.7 & 2 1 that the refining industry processed 
Rocky Mountain ..... 3 3 : : 35,341,030 barrels of Coastal crudes 
Pe rr 25 23 7 1 oe ; ., 
— —-— oe —— —. for lubricating oil content. Since 
ORG. Re ete 0 kale 100 100 100 100 average 3.8 ae 
ixae Goll Ghent... i 16 15 23 5 the total indicated demand last year 
Louisiana Gulf Coast.. 5 9.7 6 2 1 for Coastal crudes is reported at 
108,753,000 barrels, the refineries 
1930 ee ae 1927 1926 1928 in Texas, Louisiana, and the East 
Emporis. « cesfccsscsscessoss 9 9g000 38000 "a0 "aon "ago"  aroon ©CORSE FEHR SEE Srocemaee 
DER 5: dcdeeaghucwednemt 9,936,000 10,860;000 11,023,000 9,776,000 9,435,000 9,678,00 
 aaptatepeabereenrss 2 10/971,000 "81269000 8°340,000 7'860,000 | 7'576,000 77283000 92-4 per cent of all Gulf Coastal 
Domestic Demand .......... 71,588,000 23,609,000 23,168,000 21,669,000 22,568,000 20,581,000 crude for the manufacture of lubri- 


cating oils. 





MIXED BASE CRUDES 


The production of lubricants from crudes of the 
so-called mixed base type last year was 32 per cent 
of the total lubricating oil production (34,201,000) 
barrels. On this basis the mixed base crudes pro- 
duced 10,944,320 barrels of automotive and industrial 
lubricants. The average recovery in lubricant manu- 
facture where these types of oils are processed is re- 
ported by various authorities as 20 per cent. On this 
basis it was necessary for the refining industry to 
process 54,721,000 barrels of mixed base crudes for 
the production of lubricants. Reports for the year 
1930 indicate that the total domestic demand from 
refineries for mixed base crudes was 552,792,000 bar- 
rels. Therefore there was 9.1 per cent of all mixed 
base crude oil which was processed in refineries east 
of California for lubricating oil. 


PARAFFIN BASE CRUDES 


Lubricants produced from paraffin base crudes 
(Pennsylvania grade and similar types) amounted to 
30 per cent of all such oils produced in this country 
On this basis there was a total of 10,260,- 
300 barrels of paraffin base lubricants produced. The 
average recovery in manufacturing practice where 
Paratfin base oils are processed for lubricant produc- 
tion is 30 per cent. Using this as a basis of calcu- 
lation the refineries processing this type of crude 
handled 34,201,000 barrels during 1930. Reports for 
the year indicate a total demand for this type of 


last year. 





CALIFORNIA CRUDE 


California crude yielded seven per cent of all lu- 
bricating oils produced in this country in 1930, or 
2,394,070 barrels. The average recovery of lubes 
from California crudes is reported’ at 20 per cent. On 
this basis it was necessary for the California refin- 
eries to process 11,970,725 barrels of crude for lubri- 
cants manufactured. The indicated demand for Cali- 
fornia crude was 228,000,000 barrels, of which 11,- 
970,725 barrels were run for lubricating oil content, 
or five per cent of total demand. 

According to the foregoing discussion the total 
volume of all crudes which were processed for lubri- 
cating oils during 1930 was 136,233,970 barrels, which 
amount is 13.6 per cent of the total of 927,447,000 
barrels of crude run to stills in this country. These 
totals and percentages must of necessity be approxi- 
mations only, but it is believed that such estimates 
are within one per cent of accuracy. Inasmuch as 
the summary of the total indicated demand for 
crudes of the four types as just discussed, is within 
four-tenths of one per cent of actual crude runs to 
stills last year, a fair degree of accuracy is indicated. 
Since a survey of this type has not previously been 
issued or published there is no reference for use as 
a guide in such a compilation. 


EXPANSION TO CONTINUE 


There is little to indicate that the present un- 
healthy statistical position of the lubricating oil 




















W. don’t call a girl’s 


yellow dress “off-color” be- 
cause it isn't white 


We shouldn't call cracked 
| gasoline “off-color” if it is 
yellow 


It isn’t “off-color;’ it’s yellow 
gasoline 


Dubbs cracked gasoline is 
the best kind You can call 
any automobile engine as a 
character witness on that 





Any Dubbs refiner is a 
character witness, too 

















He knows Dubbs cracked 
gasoline is made at lowest 
cost from cheapest charging 
stock 


Color doesn’t matter a bit 
to the engine and, in the 
last analysis, that’s all that 
counts 


Universal Oil Products Co Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 
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phase of the industry in regard to production, stocks, 
and demand, will cause a retarding of development 
ur a cessation of expansion by most of the companies 
now manufacturing oils and greases. Several factors 
have influenced demand and the decrease is attrib- 
uted to: (1) increased use of oil purifiers on automo- 
biles and industrial engines, (2) growth in the num- 
ber of plants for reclaiming used lubricants, (3) in- 
creased tendency to drain crank cases less frequently 
as the result of advertising high mileage oils, (4) 
growth in efficiency in use of lubricants by indus- 
trial plants, (5) better quality of lubricants produced 
by refineries. 

The reason for continued expansion and develop- 
ment is a technical one rather than an economic rea- 
son, for it was and is necessary for all lubricating 
oil producers to convert operations to the tube still 
and fractionating columns working under vacuum 
conditions in order to compete commercially with 
other standard brands. The same is true with re- 
gard to the application of direct ammonia expansion 
type of refrigeration methods for the production of 
the present popular zero cold test lubricating oils. 
The tendency in manufacture is definitely toward 
the preparation of zero pour test lubricants for all 
automobiles and airplane use. There is apparent at 
this time a tendency to employ vacuum distillation, a 
high degree of fractionation, low temperature refrig- 
eration and extreme filtration for the production of 
brighter, paler, or perhaps colorless lubricating oils. 
There is little doubt that the colorless lubricating 
oil will appear and be widely sold if an economical, 
commercially practical process can be perfected for 
its production. At least, the trend at this time is to- 
ward lighter or paler and lower pour test lubricating 


oils. 


Petroleum in the Gulf Southwest 
Pisais os production in the Gulf Southwest 


states of Arkansas, Kansas, Louisiana, New 

* Mexico, Oklahoma and Texas offered a primary 
market for industrial oil equipment goods of approxi- 
mately $20,000,000 in 1929 for drilling operations alone, 
and the products of refineries in that area were sold for 
more than $800,000,000 at the refinery, according to 
a comprehensive survey of the petroleum industry in 
that district by the Department of Commerce. 

The compilation reveals the important influence of 
petroleum on the economic conditions, buying power 
and general development of the Gulf Southwest re- 
gion of the United States. 

Many related factors, such as the increased cost 
of prospecting for oil, the excess refining capacity, 
the problems of marketing the refined products, and 
the changing location of the principal markets for 
the products of southwestern refineries are discussed 
in detail. 
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With 14,000 wells completed in 1929 at an estimat- 
ed cost of $374,000,000 the cost of oil discovery has 
quadrupled in the past decade in this area, a trend, 
the report states which is only partially offset by the 
enormous production of some of the new wells. The 
cost of drilling a well in 1928, as a result of the great- 
er depths to which they are drilled and the increas- 
ing percentage of dry holes, is estimated to have 
amounted to as much as the cost to drill 14 holes in 
1912. Dry holes alone in 1928 are estimated to have 
cost nearly $92,000,000. 

The refinery capacity in 1930 was 2% times as 
great as in 1919 with present capacity of the refin- 
eries in that area in excess of 1,500,000 barrels daily. 
Such capacity along the Gulf Coast increased 245 per 
cent during this period compared with 113 per cent 
for the rest of the area. 

Growth in refining capacity has greatly outstripped 
increase in available markets, the report points out, 
and with increased production of refined products 
competition between refineries has increased propor- 
tionately. On January 1, 1930, excess capacity in 
this region was 365,271 barrels of crude oil a day 
over and above average amount actually run through 
the refineries daily in previous 12 months. This 24.9 
per cent excess capacity does not include plants shut 
down and building, which represented daily capacity 
for refining an additional 95,430 barrels. 

As result of greatly increased cracking capacity pro- 
duction of gasoline was found to have advanced even 
more rapidly than amount of crude oil consumed, the 
percentage increase being 366 since 1919, compared with 
similar increase in gasoline output for remainder of 
the country of 357 per cent. 

The market for excess production of southwestern 
refineries is shown to have been greatly limited dur- 
ing past 10 years. While plants in this area had 
capacity of 54,000,000 barrels gasoline in excess of 
demand in the area in 1921, remainder of the country 
had total excess capacity of only 15,000,000 barrels, 
and territories contiguous to the Gulf Southwest had 
excess demand of 32,000,000 barrels, large enough to 
absorb considerable portion of the Gulf Southwest 
surplus. By 1929, the report reveals, the total gaso- 
line capacity in the southwestern area had increased 
to such an extent that refiners had excess capacity, 
even over increased demand in that area, or at least 
153,000,000 barrels, while excess demand of the con- 
tiguous territories, much of it supplied from other 
sources, was only 47,000,000 barrels. 

The report, containing 251 pages and profusely il- 
lustrated with maps and charts, entitled “Petroleum 
Industry of the Gulf Southwest,” is issued as Do- 
mestic Series Number 44, and is available for 65 
cents from the government printing office or from 
the District offices of the Bureau of Foreign and 
Domestic Commerce located in principal cities 
throughout the country. 
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Combustion Characteristics 


Krom Flue Gas Analysis 


By PAUL F. MARX 


are becoming more important factors every 
day to the refiner because one-third of the re- 
fining costs relate to the fuel burned. 


(sxe becoming and the conservation of fuel 


Refiners are closely watching the fuel consump- 
tion and efficiencies of the furnaces in their boilers, 
under their shell stills, pipe stills, and cracking units, 
by making gas analyses, calculating heat balances, 
and determining where losses occur. 

In order to calculate these heat balances and be 
able to control the combustion, it has been necessary 
to know various properties of the fuel being burned. 
In case of gas, the constituents in the gas need to be 
known before the theoretical amounts of air required 
to burn the gas, the heating value in B.T.U./cu. ft., 
etc., could be derived. 

Calorimeters and delicate gas analysis apparatus 
are necessary to find the various gas properties and 
many times these are not available. Even if they 
were, it would take considerable time of someone 
well versed in the operation of these instruments to 
determine the gas properties. 

In any refinery or power plant an orsat is avail- 
able and as its operation is simple, it is very easy to 
obtain a flue gas analysis and determine the percent- 
ages of carbon dioxide (CO,) and oxygen (O,) in a 
very short time. 

After the percentages of CO, and O, are learned 
the accompanying chart may be used, for these are 
the only two constituents necessary for its use. Its 
value will readily be seen, for, from these two con- 
stituents mentioned, the following gas properties may 
be found: 


Theoretical maximum percentage of CO, attain- 
able with perfect combustion of the fuel in question. 

The per cent nitrogen (N,) in the flue gases. 

The per cent excess air in the flue gases. 

The heating value of the gas being burned in 
B.T.U./cu. ft. at standard conditions. 

The cubic feet of air required to completely burn 
one cubic foot of the gas being burned. 


An example of the chart is given: An orsat analy- 
sis of the flue gases reveals the following: 


6.4 per cent CO, 
9.6 per cent O, 


With a straight edge, connect these two points. 


The point at which it crosses the theorectical maxi- 
mum CO, line is the percentage of 11.8. It crosses 
the per cent nitrogen at 84 showing that there is 84.0 
per cent N, in the flue gases. Follow down the per 
cent Nitrogen lines at 84 until an intersection is made 
with the straight edge and read on the per cent Ex- 
cess air curve, this particular case giving 76 per cent 
Excess Air. Now, pivot the straight edge at the in- 
tersection on the Theorectical Maximum CO, line 
until it reaches the turning point. Its intersections, 
with the two curves on the right hand side of the 
chart, reveal that the gas being burned has a heating 
value at standard conditions of 1100 B.T.U./cu. ft. 
and that 9.7 cubic feet of air are required to com- 
pletely burn this gas. Thus it is easy to obtain the 
desired information which may be used in efficiency 
calculations and combustion control. 


In a great number of cases, while making a flue gas 
analysis, the one running the tests may get for ex- 
ample, 10.6 per cent CO, and think he has a perfect 
condition, because he does not know the maximum 
CO, of the gas which he is burning, while by making 
use of the chart it can quickly be determined. Sup- 
pose the first sample he takes shows 6.4 per cent CO, 
and 9.6 per cent O,, usage of the chart readily in- 
forms him that he can work toward obtaining fur- 
nace conditions resulting in a maximum CO, of 11.8 
per cent. i 


The chart is applicable for natural gas or any gas 
of the series C»H,»,. However, the balancing er- 
rors and percentages of the Olefine series in most 
cases will not affect its use. 


DERIVATION OF THE CHART 


Certain calculations in combustion are indispen- 
sable and from an engineering standpoint, the most 
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important use of such calculations lies in the deter- 
mination of quantities which would be practically 
impossible to measure directly, such as the quantities 
of air used and flue gas made. 

One of the fundamental laws of all combustion 
calculations is “that all substances combine only in 
accordance with a definite, simple relationship as to 
relative weights.” These proportions are in a simple 
ratio to the molecular weights, and the reactions may 
be expressed on a mol basis. 

A mol of a substance is the number of pounds of 
the substance equivalent to the molecular weight, or 
it may be called the pound-mol. Thus a pound-mol 
of oxygen equals 32 pounds, since the molecular 
weight of oxygen is 32. 

The combustion reaction for methane (CH,) writ- 
ten to include the nitrogen from the air which fur- 
nishes the necessary oxygen for combustion is: 

CH, + 2 O, +7.52 N, = CO, + 2H,0 + 7.52 N, 

Since the ratio of N,/O, in the air, by volume per 
cent is, 79/21 = 3.76, and since two mols of oxygen 
are required in the above reaction, there will be 
2x 3.76 or 7.52 mols of N, required. The reaction 
shows that one mol of methane (16 pounds) unites 
with two mols of oxygen (64 pounds) to form one 
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mol of carbon dioxide (44 pounds) and two mols 
of water (36 pounds). 

If we wish to calculate the air required to com- 
pletely burn one mol of methane, we find that one 
mol of oxygen is required for the carbon in this equa- 
tion. 

C+ O, + 3.76 N, = CO + 3.76 N, 
plus one mol of oxygen for the two mols of hydro- 
gen in 
2H, + O, + 3.76 N, = 2 H,O + 3.76 N, 
(100) 
, or 9.52 mols of air 





Thus the air required is 2 
(21) 

per mol of methane, since there is only 21 per cent 

of oxygen in the air. As molal relationships are 

volume relationships, 9.52 cubic feet of air would be 

required to burn one cubic foot of methane. 

If the orsat analysis of the flue gases showed 9.2 
per cent CO, and 8.0 per cent O,, the per cent nitro- 
gen would be the remaining constituent of the dry 
flue gases, consequently, 100 mols dry flue gases— 
(9.2 mols CO, + 8.0 mols O,) = 82.8 mols N, or 
82.8 per cent nitrogen, which is the way the per cent 
nitrogen is obtained. 

Now, if it is desired to obtain the theroetical maxi- 
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COMBUSTION CHARACTERISTICS 


From Gas Analysis 


Ex:—Orsat analysis equals 6.4% CO, and 9.6% O, 


Connect CO, and O, with straight edge, Max. CO, equals 11.8%, 
Nitrogen equals 84.%; then follow down Nitrogen line of 84 and 
read 76% of Excess Air. Then pivot straight edge at Max. CO, 
till it touches turning point and read 1100 B.T.U./() heating value 
0 of gas being burned, and 9.7 cubic feet of air required. 
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THE RIGHT PIPE 
FOR BENDS 


he best of installation practice will 

not impart to a piping system 
qualities necessary for long life and 
satisfactory service. Durability must be 
in the structure of the pipe itself. 
When a certain make of pipe is used 
so generally for refinery piping, partic- 


ularly where bending is involved, you 
can be sure that refinery engineers 
have an extra measure of confidence 
in its ability to make good. 


NATIONAL Pipe has won this great- 
er confidence—through the years— 
by constantly and consistently proving 
its particular fitness for every kind of 
difficult bending job. Whether welded 
or seamless—its unusual uniformity, 
strength and ductility have proved it 
the right pipe. 


If you want pipe that is easy to bend, 
economical to install and extra 
worthy for difficult service—specify 
NATIONAL— 


America’s Standard Wrought Pipe 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
Subsidiary of United States Steel Corporation 
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mum percentage of CO,, attainable with perfect com- 
bustion, from the foregoing combustion reaction for 
methane, it is seen that with perfect combustion the 





mols CO, 
theoretical maximum CO, = or 
mols CO, + mols N, 
1 
maximum CO, = ————— = 11.7 per cent for me- 
1+ 7.52 


thane. 

The term per cent excess air is used to denote the 
per cent of air in excess of that theoretically required 
for complete combustion. Thus, for methane, taking 
a basis of 100 mols: 

100 mols CH, = 100 mols C + 200 mols H, 

The carbon requires 100 mols of O, for combustion, 

200 
= 100 mols of O,. The 





and the H, also requires 
2 
corresponding quantity of air is (100 + 100) 100/21 
== 952 mols. Then one mol (or one cubic foot) of 
methane requires 9.52 mols (or cubic feet) of air for 
combustion. And when using a flue gas analysis of 
6.0 per cent CO,, 10.0 per cent O,, and 84.0 per cent 
N,, the ratio of air used to methane may be deter- 
mined. All of the carbon came from the methane, so 
that 6.0 mols of methane (since there is one mol of 
carbon per mol of CH,) were used to form 100 mols 
of dry flue gas. Thus, the ratio of dry flue gas to 
fuel gas (methane) is 
100 
6.0 

or 16.6 mols dry flue gas per mol fuel gas. Since 
molal relationships are also volume relationships, 
there were also 16.6 cubic feet of dry flue gas for 
every cubic foot of dry methane measured under the 
same conditions. 

Since the nitrogen in the air equals the nitrogen in 
the flue gas, the ratio of dry flue gas to dry air may 
be calculated. In this case, there are 84.0 mols of 
N, per 100 mols of dry flue gas. This N, came from 
air which contains 79.0 per cent N,-(79 mols N,,. per 
100 mols of air), so that to obtain 84.0 mols of N,, 





100 
84.0 x mols of air were necessary. The ratio 
79.0 
100 79.0 
of dry flue gas to dry air = = ==. 0.94 





84.0x100 84.0 


79.0 
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mols of dry flue gas per mol of air, or 0.94 cubic foot 
of dry flue gas per cubic foot of air used for the com- 
bustion of methane. 

The ratio of air to fuel gas, methane, may now be 
determined from the above relationships. Since there 
were 16.6 cubic feet of flue gas per cubic foot methane 
and 0.94 cubic feet of dry flue gas per cubic foot of 




























































16.6 
air, the ratio of air to methane is , or 17.6 cubic 
0.94 

feet air used per cubic foot of methane. | 

It has been found that 17.6 cubic feet of air was 
actually used per cubic foot of methane and that 9.52 mil 
cubic feet of air was required for the complete com- it 1 
bustion of methane, so that the per cent excess air is a tl 
17.6 — 9.52 dail 
x 100 = 84.9 per cent. Since the N, in atir 
9.52 I, 
the gas analysis indicates the total air used while the two 
free O, indicates the excess, the excess air may be met 
calculated direct from the flue gas analysis if the fuel pro 
contains little or no nitrogen. In the above, the oxy- crac 
gen corresponding to 84.0 mols of N, is 22.3 mols, purr 
while the free O, in the flue gas is 10.0 mols. The was 
O, required is then 12.3 mols and the excess air in mov 
22.3—12.3 rate 
the above example is ————— x 100 = 82 per cent. disti 
12.3 valu 
After these various combustion properties were p.d. 
obtained for each member of the series, that is, me- neut 
thane (CH,), ethane (C,H,), propane (C,H,), butane TI 
(C,H,,), etc., they were compared or related to one by 5 
another by means of the hydrogen carbon ratio top 
(H/C) of the fuels. For example the H/C ratio of was 
Methane, CH, =4/1—4 and : 
Ethane, C,H, = 6/2 =3 liquic 
Propane, C,H, = 8/3 = 2.66 shell 
Butane, C,H,, = 10/4 = 2.5 were 
Each property bears a relation to the H/C ratio and u 
and curves may be plotted, such as Per Cent Excess the b 
air vs. H/C ratio. above 
Theoretical maximum CO, vs. H/C ratio. 4 cut 
B.T.U./cu. ft. vs. H/C ratio. ‘rom 
Cubic feet air required per cubic foot fuel vs. H/C mg 
ratio. Braun 
Per cent nitrogen in flue gas vs. H/C ratio. lar ci 
Since each combustion characteristic bears a re- batter, 
lation to the H/C ratio, they bear a relation to one conder 
another and these relations have been set up in a throug 
useful form in the accompanying chart which re- to the 
duces time and enables the engineer to produce bet- age as 
ter results with minimum calcuations. gravity 
Sasolin 
benzol 
FORM} 
The 
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Inexpensive Changes Increase 


Capacity of Plant 


Y making some comparatively inexpensive 
B changes, Wilcox Oil & Gas Company has con- 

verted and rearranged the combination skim- 
ming and rerun unit at Bristow, Oklahoma, so that 
it may be operated either as a skimming plant with 
a throughput in excess of 7500 barrels of fresh crude 
daily, or as a skimming plant and rerun unit oper- 
ating contemporaneously. 

In the original design and operating method, the 
two shell stills, 12 feet by 30 feet, with their comple- 
ment of fractionating towers, were used in series 
processing the pressure distillate from the Dubbs 
cracking plant. The 50° API gravity p.d. was first 
pumped from storage to the batch agitator, where it 
was treated with just enough 66-degree acid to re- 
move the polymers without destroying the unsatu- 
rates which provide the gasoline distilled from the 
distillate with its relatively high anti-detonating 
values. Immediately after the acid treatment, the 
p.d. was washed with a 16-degree solution of NaOH 
neutralizing it in a continuous system. 

The incoming distillate is charged to the system 
by passing it through enclosed coils placed in the 
top section of the two fractionating towers. This 
was done: first, to assist in trimming the towers; 
and second, to pick up an economical preheat in the 
liquid. The heated distillate dropped down into the 
shell still on the right. The vapors drivea from it 
were passed back 
and upward through 
the bubble tower 
above the still, where 
a cut was removed 
from the top, pass- 
ing through two 
Braun enclosed tubu- 
lar coolers to the 
battery of Sterling 
condensers passing 
through the look box 
tothe rundown stor- 
age as 64/66 A.P.I. 
stavity 375 e. p. 
gasoline with a high 
benzol equivalent. 


FORMER METHOD 


The partially 
Stripped distillate 





Skimming and Re-run battery of H. F. Wilcox Oil & Gas Company’s 
Refinery at Bristow, Oklahoma 


traveled to the other still in the series where it received 
a further application of heat. Everything was evapo- 
rated from the liquid in this still that may be converted 
into motor fuel. The vapors leaving this shell passed 
upward through the tower placed between it and the 
condenser boxes. A cut was taken from the top of it 
which upon being condensed is passed to storage as a 
54/56 gravity base blending gasoline or naphtha. An 
auxiliary stripping tower was placed on the ground be- 
side the main one, which takes its stream from the 
backtrap line stripping it of any remaining gasoline by 
the application of superheated steam introduced in the 
base. The material leaving the base of this small tower 
resulted in a 38/40 gravity zero furnace oil. The resid- 
uum leaving the shell still in the. final phase of the re- 
running operation was a 28/30 fuel which was cooled 
and run to storage or burned in the furnaces. Operated 
in this manner, the rerun unit of the plant was capable 
of reducing an average of 3000 barrels of p.d. daily, 
although there is available only about 1000 barrels from 
the Dubbs plant. 

When used as two separate units, running pressure 
distillate and topping crude operating simultaneously, 
the shell still unit was used as above described, while 
the other part of the plant consisting of a Winkler- 
Koch tube still containing 124 tubes 314 inches inside 
diameter by 22 feet long, arranged with two banks to 
receive the heat convection, and one bank placed in the 
roof ; a fractionating 
tower six feet in di- 
ameter by 75 feet in 
height with the nec- 


essary condensers 
was used for top- 
ping. 


The cold fresh oil 
was conveyed to this 
unit where thestream 
was split, a part of 
it traveled through 
enclosed coils placed 
in the upper com- 
partment of the 
large tower to effect 
partial heating and 
to assist the reflux 
in trimming for the 
top cut, joined the 
remainder of the 
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crude just before it entered the five sections of Heat 
Transfer Apparatus heat exchanger, and left for the 
pipe still at around 350°F. Flowing from the roof bank, 
the oil which had been heated to about 525° F. then en- 
tered the side of the large tower with this temperature. 
Three streams were removed from this tower, the one 
leaving the top of it is a 64/66 gravity 375 end point 
gasoline. The stream taken from near the top on the side 
passes into one of the two small auxiliary towers 
placed alongside the larger one. Reduced with the 
necessary amount of steam, the cut was conducted 
from the bottom as a 437 end point naphtha, the 
lighter fractions returning from the top of the small 
tower through a vent line to the larger one. Another 
cut was taken lower down from the side of the large 
tower, entering the other small stripper leaving as 
gas oil. The residuum remaining in the base of the 
larger tower flowed down into a receiving tank from 
which it is transferred through liquid-level controls 
to the storage, after having been cooled in the heat 
exchanger, as a 24/26 fuel oil to be used for charging 
stock in the Dubbs plant. 


FLEXIBILITY SOUGHT 


As this mode of operation was somewhat inflex- 
ible, with the rerun stills idle part of the month, P. I. 
Tinkler, refinery superintendent, set about to deter- 
mine what changes could be made with the least ex- 
penditure of money and material to connect the two 
units in such a way that the entire plant might be 
operated on fresh crude. By the installation of an- 
other condenser box containing 154 sections of Ster- 
ling condensers, placing two sections of Braun en- 
closed tubular heat exchangers in the vapor line 
from the first tower on the right—to effect an eco- 
nomical heating of the cold crude charge—and plac- 
ing a pump on the line from the bottom of the shell 
on the right so that the residuum from it could be 
pumped through the pipe still, he found that the 
above equipment with the necessary piping and con- 
nections were all that was essential to convert the 
entire plant into a very flexible unit, one that could 
be operated in practically any manner. 

Operated as a straight line skimming plant utiliz- 
ing all the equipment in both sections of the unit, 
the crude enters in a split stream, part of it branch- 
ing off to enter the coils in the top compartment of 
the largest tower. A part of the cold stream may be 
fed through the coils in the top of both towers in the 
original rerun unit. That part of the crude not en- 
tering the coils in the towers, passes through the 
Braun heat exchanger. Both streams unite at the 
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entry of the five sections of heat exchangers picking 
up heat before entering the first shell still on the 
right. There it gives up its first contribution of va- 
pors which pass upward through the tower which is 
connected to this still. Only one cut is removed from 
it. Passing out the top it is cooled in the Braun 
heat exchanger, liquefied in a battery of Sterling cast 
iron condensers it enters the plant rundown storage 
as 64/66 gasoline. 


PIPE STILL 


The partially stripped oil is then picked up from 
the outlet of the still by the hot oil pump and sent 
to the pipe still. Leaving the bank of tubes in the 
roof the heated oil passes to the large tower where 
three streams are removed. The one from the top 
upon being condensed, runs to storage as a 56/58 
gasoline used as a base blending stock. The second 
stream is removed from the side near the top of the 
tower, passing down through the small stripper 
tower, where the lighter entrained fractions are re- 
moved and pass back through the vent line to the 
tower to be further fractionated. The remainder of 
this cut is removed from the lower section of the 
stripped and is stored as a 46/48 naphtha. The other 
stream removed from the main fractionating tower 
is taken off near the center, passing to the other 
small stripper beside the first one. The condensate 
leaving through the condensers is placed in rundown 
storage as 38/40 distillate. 

The partially stripped crude leaves the base of the 
large tower, enters the remaining shell still where 
the final stripping is brought about. Two cuts are 
taken from the tower serving this still: the one from 
the top consisting of a 41/43 gravity kerosene; the 
other is picked up from the back trap line as in for- 
mer operation and fractionated to gas oil. The resi- 
duum, a 24/26 fuel bottom, leaves the shell to be 
cooled in the heat exchanger and is used as before in 
charging the Dubbs unit. 

By virtue of these additions and connections with- 
in the plant, a quite varied arrangement of operation 
may be secured by which many different fractions 
may be produced to meet the market condition. The 
Dubbs unit on full running time produces only suffi- 
cient pressure distillate to furnish the rerun battery 
with stock for about a 10-day run, when if permitted 
to remain as a rerun unit only, it would be idle about 
two-thirds of the time. By manipulating the plant 
in combination as a rerun and skimming plant, or as 
a straight line skimmer, the throughput of crude 
over a given time is almost doubled. 
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D. L. NAUMAN 


Jenkins MacHinE Company. Machinist 


Sheboygan, Wisoonsin 


CuTLER-HAMMER MANUFACTURING COMPANY. 
Milwaukee, Wisconsin 





Pautinc-HARNISCHFEGER MANUFACTURING Co. 


Milwaukee, Wis. 


A. O. Smitu Company. Tool Designer 
Milwaukee, Wisconsin 


ENGINEERING AND SHOP PRACTICE 


Machinist 


Machinist 


Four Wueet Drive Wacon Co.(Auto Trucks). Designer 
Milwaukee, Wisconsin 

Tue Fatk Company, Steel Castings. Designer 
Milwaukee, Wisconsin 

GeneRAL Morors, Inc., Truck Division. Designer 


Pontiac, Michigan 
StaTE Forestry DEPARTMENT. 
Madison, Wisconsin 
ABRESCH-CRAMER Auto Truck ComPANY. 
Milwaukee, Wisconsin 
Wuitinc Founpry Equipment Co. 
Harvey, Illinois 





EXECUTIVE EXPERIENCE 


Tue Fak Company. Superintendent 
Milwaukee, Wisconsin 


BEAUMONT, TEXAS 
E. L Wilson Hardware 
Company 

LOS ANGELES 
Republic Supply Comp 
of California 
TULSA and MID-CONTINENT FIELD 
Frick-Reid Supply 
Corporation 


New York 





PHILADELPHIA 


Fire Prevention Engineer 
Designer 


Estimating Engineer 


NATIONAL TRANSIT, 


PUMPE& MACHINE CO. 
OIL CITY PA. 


CLEVELAND 





A new man with us. A man of long experience 

in shop management and production control. 
Under his direction, TRansit’s program will 

include a complete rearrangement of the present 


layout, and the installation of new machinery and t 
methods. 


Modern straight-line production ia the goal. 


ABRESCH-CRAMER Auto Truck Company. 
Milwaukee, Wisconsin 


Superintendent 


Apex ELEcTRICAL CoMPANY. 
Chicago, Illinois 


Sales Manager 


BromM.Ley MERSELLEs, Inc. 
Chicago, Illinois 


General Superintendent 


Roserts-Pett1JoHN-Woop, INCORPORATED. 
Supervising Industrial Engineer 
Chicago, Ill. 


SnypDeEr’s Liuitep. Factory Manager 
Waterloo, Ontario, Canada 


Wesster E.LectricaL Company. 


Production Manager 
Racine, Wisconsin 


PROFESSIONAL EXPERIENCE 


L. V. Estes, IncorPoraTED, Industrial Engineer & Consultant 
Chicago, Ii 


Roserts-PetT1iJOHN-Woop, INCORPORATED. 
Manufacturing Consultant 
Chicago, Illinois 


MANAGEMENT SERVICE Company. Manufacturing Consultant 
Chicago, Illinois 


BRADNER ENGINEERING CoMPANY. 


Manufacturing Consultant 
Chicago, Illinois 


PHOENIX, ARIZ. 
Pratt-Gilbert Co. 


NEW ORLEANS, LA, 
oodward, Wight & Co 


SALT LAKE CITY, UTAH 
F. C. Richmond Machinery Co. 


ST. LOUIS, MO. 
Reeves & Skinner Machinery Co. 
PITTSBURGH Los ANGELES HOUSTON TULSA 














Reforming and Cleaning 


Steel Drums 


HE barrels in which Tagolene is placed for 
shipment, cannot be told—from a casual inspec- 
tion—from new ones or some that have been 
received back at the lubricating plant on credit re- 
turns. Skelly Oil Company has a way of recondi- 
tioning returned drums at its Eldorado refinery, so 
that in effect they are the same as new ones. 


The east side of the compounding plant has a wide 
dock running the full length of the entire plant 
where carload shipments may either be unloaded or 
loaded into tank cars or box cars. When these bar- 
rels come back to the plant, whether in carload lots 
or in trucks, they are unloaded on the south end of 
this dock at a door leading to the barrel recondition- 
ing department. 


All the returned drums pass through a cleaning 
process, but before they are stripped of the paint 
and designated stencils and labels they are passed 
upon by an inspector to determine their physical fit- 
ness—whether they are in condition in which oil may 
be placed again for shipment. Those that show the 


least dent are set out of the inspection line. No 
matter whether they have been dropped from a truck 
when full of oil, or whether the condition has been 
caused by other reasons, they are put through a ma- 
chine, and if they stand the test given by it, they are 
approved and placed in line again. 


This machine was designed by C. E. Gore under 
the supervision of J. Litsey Smith, superintendent 
of the ElDorado refinery. The material from which 
it was constructed was picked up at the plant from 
surplus stores. 


First, there was selected a heavy sheet of boiler 
plate for the foundation. Four lengths of channel iron 
were found for the upright standards. Two were 
welded back to back, forming from the two channel 
irons a piece of H steel, the ends of which, when 
placed in an upright position on the foundation, were 
welded to it. They are braced by welding pieces of 
triangular steel to the sides and one in the channel. 
Across the top and joining the two upright posts 
was welded a sheet of metal at each side, with an- 















Taking the heaved from the 
machine after the dents have 
been removed. 


A dented barrel being placed 
in the machine to remove the 
dents from the sides. 





Barrel-being cleaned in the vat of caustic and 
rinsed after the bath. 
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Designed and erected by 200 H.P. Terry Vertical 
Arthur G. McKee & Co., of Turbine. 1480R.P.M. 120 lbs. 
Cleveland, Ohio and London- steam pressure. 100° super- 
England heat. 10 lbs. back pressure 
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« | THIS NEW REFINERY AT HAMBURG, GERMANY, 
el USES NINE TERRY TURBINES 


Shown above is an airplane view of a recently 
completed 6000 barrel asphalt plant at Hamburg, 
Germany. 














In this refinery two blowers and seven pumps are 
driven by Terry Solid Wheel turbines. One of the 
latter is of the deep well type and is operated by 
a Terry vertical turbine. 


All these machines are equipped with one piece 
steel rotors. The buckets are milled from the 
solid metal. The blades have large clearances 
and are double rim protected so that it is impos- 
sible for them to foul. The removal of the useless 


T h e TE KR a Y Ss 4 2 E A M metal at the center of the blades permits safe | 
TURBIN E COMPANY operation at high speeds. 


TERRY SQUARE, HARTFORD, CONN. A request on your letterhead will bring complete 
Steam Turbines - Gears - Shaft Couplings details of these dependable turbines. 
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and also welding another piece on top of them. 
Through the center of both a hole was burned. 


At one end of the cross member where it joins the 
upright piece, there was bolted a stirrup formed 
from two pieces of flat steel. An arm was fastened 
by a bolt to this stirrup, with one end of the arm ex- 
tending outward from the cross member with a 
counter-weight hooked in a hole at the end, while 
the other end of the arm extended across the ma- 
chine with a rounded handle, just back of which was 
forged an opening through which a bolt could pass. 
In the center of the arm was fastened a shaft extend- 
ing downward through the cross member. On the 
lower end of the shaft was pinned a reinforced cir- 
cular piece of heavy flat steel, just large enough to 
fit the head of a barrel. On the platform there was 
placed another piece of circular steel which fits the 
lower head of the drum. 


HOW DRUMS ARE CONDITIONED 


When a drum is placed in this machine for reform- 
ing or bringing out the dents of the sides or heads, 
it is slipped’ over the lower piece of steel and the 
upper one connected to the arm is brought down on 
the top head. The bolt connected to the upright 
post is passed through the hole in the arm and a nut 
with a handle is screwed on it bringing the top piece 
down tightly to the drum head. Near the edge of 
the re-inforced piece on the top head there is cut a 
slot corresponding to the location of the bunghole, 
through which there could be passed a swiveled con- 
nection which could be screwed into the hole in the 
drum. On the other end of this connection there is 
a pipe line leading to a small reciprocating steam 
pump receiving water from the plant mains. When 
connections have been made to the drum, the pump 
is started forcing water into the barrel with enough 
pressure that by the hydraulic action all the dents 
are made to disappear. On unruly drums with the 
dents difficult to remove, while the pressure is main- 


Two stripped barrels being washed and dried on the 
inside. 


Skelly Eldorado Refinery. 
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other piece welded underneath the cross members, 
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tained on the inside of the drum, the operator gives 
the dent a sharp blow with a wood mallet, the shock 
of which most always removes the dent. 


CLEANING DRUMS 


They are then placed in a cleaning vat containing 
caustic and other cleaning chemicals, where all the 
paint and marks are removed. While in this bath 
the drum is caused to rotate with brushes rubbing 
the heads and sides finally removing everything 
down to the bright clean steel. Long fingers con- 
nected to a lever arrangement at the operators side 
of the vat lift the barrels from the cleaning liquid 
and place them on a trestle at one side under a per- 
forated two-inch line carrying water. Sprays are 
played on the heads and sides which washes away 
all the caustic adhering to the surface of the metal. 

After they are washed, drums are slipped down an 
inclined trough where at the lower end are the hot 
water and steam cleaning jets. The barrel is placed 
over this jet with the large bunghole down, while 
the hot water and steam plays on the inside and re- 
moves all old oil and dirt from within. After it is 
effectively cleaned inside, the barrel is placed over 
another jet carrying superheated air which dries all 
the moisture from the inside in a very short time. 
Working steadily, one operator may clean and re- 
form 140 barrels in one working day. 

When the cleaned, dried barrels are removed from 
the trough, they are placed on an escalator which 
moves the barrels to the paint department. Here 
they are dressed up for another trip. The painter 
takes the barrels as they come and places them ona 
revolving wheel made from a piece of an old drum 
reinforced so that it is very stable. The wheel is 
inside a small compartment in the room, which by 
its small dimensions prevents the paint spray from 
covering other things in the room. The four-hour 
enamel is applied with an air operated paint gun, 
giving the barrel a uniform coat of bright paint 
while the wheel slowly revolves. 





The painter dressing the barrel at Skelly Oil Company 
refinery at Eldorado. 
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Designed to Conserve Space 


One of the advantages of Pittsburgh Piping Creased 
bends. Greater flexibility and uniform wall thickness 
are other features. They are made for all pressures 
and temperatures and particularly adapted to the in- 
tricate piping systems of the refinery. 


We will furnish additional interesting information 
upon request. 








PITTSBURGH PIPING & EQUIPMENT CO. 
Pittsburgh, Pa. 


NEW YORK CHICAGO INDIANAPOLIS SAN FRANCISCO 
CLEVELAND BOSTON HOUGHTON, MICH. DETROIT 
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Simple Installation Lowers 


Cost of Reclaiming Oil 


N reclaiming the oil drained from the crankcases 
I of the average engine room, comparatively ex- 
pensive filtering and renovating equipment is 
generally installed. The reverse is true at the com- 
pressor station of Delaware Consolidated Oil Com- 
pany, three miles northwest of Delaware, Oklahoma. 
In compressing air in three 225 horsepower Mil- 
ler engines, and an air gas mixture in four others, 
the oil is not subjected to dilution with heavier hy- 
drocarbons as in the average gasoline plant where 
the content of the gas is high enough to permit con- 
densation in the compressor cylinders. The gas-air 
mixture handled by these machines does not contain 
gasoline to any appreciable extent. Very little con- 
densate is received in the scrubbers even under the 
usual working pressure of 290 pounds when passing 
through the final coolers. 

The oil drained from the crankcases each 90 days, 
contains the usual suspended solids, dust carbon and 
fine metallic particles. The unit for reclaiming the 
oil was made by utilizing idle equipment salvaged 
from the leases, and assembled by the operators in 
their spare time. 


ee a 





Oil reclamation plant of the Delaware Consolidated Oil 
Company, showing cooking vat, with settling tank back 
of it. Clay filter at right. 
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A vat built from sheets of discarded steel tank ma- 
terial was set on a low foundation over a shallow 
excavation in which the gas burners were placed. A 
length of six-inch casing was set at one end to afford 
draft for the furnace. The renovating plant was 
built at some distance from the engine room, and on 
the bank of California Creek, so it was easy to place 
an old low accumulator tank under the creek bank 
into which the oil may be drained from the vat. An- 
other low pressure tank was set up at one side to be 
used as a settling tank. 


When the oil is drained from the crankcases and 
also that drained from the company trucks and auto- 
mobiles, it is poured into the vat, after which enough 
water is added to raise the level of the liquid four 
or five inches. The fires are lighted in the furnace 
underneath the vat, bringing the temperature suffi- 
ciently high that the water bubbles creating a wash- 
ing operation on the oil, carrying downward the 
foreign material. 


No particular time element enters into the cook- 
ing process, the only thing that seems necessary 1s 
to prevent the temperature from becoming high 
enough to induce foaming which would cause the oil 
to overflow. When the boiling has proceeded for 
sufficient time, the operators extinguish the fires. 
After the contents of the vat have cooled, the water 
carrying the sediment is drained away. 

The oil is then conducted by gravity to the accu 
mulator tank under the creek bank. A gas line 1s 
connected to this tank through which pressure 1s ap- 
plied, forcing the oil to the vertical tank at the side 
of the vat where it is allowed to settle for several 
days. 


As needed, the oil is drawn from this settling tank 
into a small clay filter, where it slowly percolate 
through the fullers earth without the assistance of 
applied heat. It drains from the filter into a small 
drum placed at one side. The processed oil has 4 
color and viscosity which seems, through a cursofy 
examination to be equal to that of the fresh oil. 
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Apparatus Tests Load Capacity 
Of Lubricant 


IMKEN Roller Bearing Company, Canton, 
“Toric, has just announced an apparatus for test- 

ing the load carrying capacity of lubricants that 
has some very interesting features. It was originally 
developed for use in the company’s own laboratory as a 
means for obtaining accurate information on the effect 
of different lubricants on hypoid and spiral bevel gears 
in automotive axles, and to test lubricants in connec- 
tion with many intricate industrial bearing problems. 
The results obtained during the course of these tests 
were so valuable from a good many standpoints that it 
was decided to perfect the apparatus and place it on 
the market. 


The term simple applies equally to its construction 
and to the principle on which it operates. With regard 
to the former, the apparatus consists essentially of a 
cast iron base which supports the testing mandrel, two 
levers and a container holding about a gallon of the 
lubricant to be tested. In detail, the tank is mounted on 
top of the base, and just under it is an electric heater, 
used to raise fhe oil to any desired temperature up to 
210°. The oil flows from the tank, over the test piece, 
to a sump in the base by gravity, the rate of flow being 
adjusted by means of a valve in the line. From the 
sump, the oil is pumped back to the tank by a small 
pump located in the base, and belt driven from the test- 
ing mandrel. The latter extends through the base, and 
may be either direct or belt driven by a variable speed 
fractional horsepower motor. The mandrel is mounted 
in two Timken bearings, so arranged as to hold it rigidly 
in alignment and is tapered at the test end to receive 
the tapered cup of a Timken bearing. This cup, which 
forms one of the test pieces is held in place firmly by 
a nut on the end of the mandrel, which is threaded to 
receive it. 


The lever system, which is the most important part 
of the device, consists of two levers, one above the 
other. The upper is called the load lever, and the lower 
the friction lever, for reasons that will appear. The 
upper, which carries the test block is pivoted on a knife 
edge, mounted in the lower lever. The latter is also 
pivoted on a knife edge and is provided with a stop at 
the unloaded end. By virtue of this arrangement the 
test block is always parallel to the revolving cup and the 
unit loading over the length of both pieces is always 
constant. The test block is a small piece of metal about 
4 inch square by % long hardened to Rockwell C-60 
and ground. It is inserted in a notch in the loading lever 
and held in place by a wedge. In case bearing metals 
are to be tested both the test block or the cup, or both, 
can be made of the appropriate material. The friction 
lever is provided with a vermier scale, and a sliding 
weight for obtaining accurate measurements and both 
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levers are equipped with hangers for carrying adjust- 
able weights. A welded steel housing is provided to 
cover the end of the mandrel and levers. 


The operation of the device is substantially as fol- 
lows: Assuming both test pieces in place, the driving 
motor or line shaft is brought up to the desired speed, 
and the lubricant heated to the required temperature, is 
allowed to flow over the test block. The loading lever 
is then loaded by means of weights until the desired 
unit pressure is obtained between the test pieces. 








Timken Lubricant Testing Machine 


Loading the upper lever causes the friction on the 
test block to move it forward horizontally, unbalancing 
the friction lever until it rests on the stop. This condi- 
tion is compensated by adding the weights on the fric- 
tion lever, until the system is again in balance and the 
lever is off the stop. The coefficient of friction of the 
lubricant is then calculated from the amount of weight 
it takes to balance the levers. 


It would be a simple matter if extreme accuracy in 
this regard was needed to provide a make or break 
electric circuit between the lever and the stop that would 
indicate, by means of a lamp, or some other device, 
exactly when the correct weight is reached. The same 
holds true, of course, in case different bearing materials 
are being tested. Not the least interesting feature of 
the machine is the permanence of the records it pro 
vides. The condition of the test block can be examined 
at leisure, as a means of analyzing the effectiveness of 
the lubricant under test. 
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he quality and yield of products 

obtained by the refiner depends 
essentially upon the capacity of the 
distilling towers to fractionate with 
precision. This fractionating capacity 
is a function of the design and con- 
struction of the tower and reflects the 
degree of understanding, skill and 
experience of the builder. 

The Lummus Co. has had 30 years 
experience in the design and construc- 
tion of fractionating equipment fora 
wide variety of exacting requirements 
such as the separation of acetone- 
methanol mixtures, oxygen and nitro- 
gen from liquid air, the fractionation 
under vacuum of essential oils, the con- 
tinuous separation of complex mixtures 
of acetic acid, aldehydes and tars, etc. 

This understanding, skill and exper- 
ience contribute to the outstanding 
performance of Lummus Petroleum 
plant. 


THE LUMMUS CO. 


Builders of Petroleum Plants 


148 STATE STREET, BOSTON 
30 CHURCH STREET, N.Y. 
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PART II 


The Application of 
Equations of State to the Natural 
Gas Industries 


By I. N. 


BEALL 


Chemical Engineer 


matical symbols of thermodynamics provide 
the means by which practical problems in 
equipment design and operation find more or less 
a ready solution. In times of strong competition such 
as exist at present within the industry, quality of 
and, operating economy 


N ‘satica laws as expressed in the mathe- 


product, equipment cost, 


count as never before. 

The equipment manufacturer who relies upon the 
weight of established reputation and bases calcula- 
tions for design and recommendation upon thread- 
bare formulae guided by the rule of thumb may be 
hopelessly outbid by competition guaranteeing spe- 
cific performance for a lower initial and operating 
cost. A reasonable margin of safety factor is pardon- 
able and should be provided for in equipment, yet 
it is true that too great speed may work to a dis- 
advantage in meeting competition. 


Accurate design of processing equipment depends 
upon a knowledge of the nature of the raw materials 
as well as that of the finished products and also of 
the state conditions existent at every intermediate 
stage of the process. Transportation and processing 
of natural gas involves problems, the solution of 
which require practical experience coupled with the- 
oretical knowledge. 

The state of a substance such as natural gas is 
defined by the conditions of pressure, volume and 
temperature which obtain at any period in the liquid 
and vapor phases. Heat quantity change may not 
always be accompanied by temperature rise as heat 
transfer may take place without change of temper- 
ature. Conversely, change of temperature may oc- 
cur without the addition of heat. Vaporization is an 
example of the first condition; condensation is an 
example of the second condition. 


HEAT QUANTITY RELATIONS 
The thermodynamic symbol for heat quantity is 





QO or q and in the English system of units is given 
in b.t.u. Q is used to designate heat quantities in the 
terms of the molal units and q refers to that involved 
in connection with the pound as a unit. In other 
words, if m = molecular weight of a substance and 
q the heat contained by one pound, then mq = Q. 
There is a very definite advantage in the use of the 
larger unit as heat relations between seemingly unre- 
lated substances are not apparent on -a pound basis 
but they become readily evident on the use of molal 
quantities. Specific heats, heats of vaporization, in- 
ternal energy, and entropy are conditions that would 
require a tremendous amount of work to establish 
experimentally for each compound. Fortunately as 
an approximation nearly equal in accuracy to the 
perfect gas laws, molal heat quantities such as molal 
specific heat, molal entropy, etc., may be said to be 
the same for all substances under certain conditions 
of temperature, pressure, and volume, and between 





Mr 
certain limits. Thus Trouton’s Rules states that 

Ay 
= a constant, where M = molecular weight, r = 


heat of vaporization required per pound and T = the 
temperature on the absolute scale. This rule of Trou- 
tons like most other such broad generalizations has 
to be modified for use under certain conditions. The 
Hildebrand function adapts it, for example, to con- 
form to higher or lower vaporizing pressures. Never- 
theless the rule is very useful, it is simple to remem- 
ber and in the absence of more specific infofmation 
serves as a method for rapid approximation. The 
surprising fact is not that the rule does not hold ab- 
solutely in all cases but that it should even broadly 
approximate the molal heat of vaporization of all 
compounds. 


A chart for the determination of latent heat of va- 
porization for the hydrocarbons of natural gas by 
use of Troutons Rule and the Hildebrand function 
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has been given in previous article dealing with frac- 
tionation. The values obtained by use of the chart 
are slightly higher than the observed values, but 
well within the range of accuracy of such engineer- 
ing calculations as involve design and operation. 

Latent heat of vaporization diminishes to zero at 
a point 11° F. below the critical temperature. At the 
critical point liquid and gas phases are indistinguish- 
able. Nutting (J. I. E. C., 22, 771, 1930) suggests an 
empirical equation for calculating the latent heat of 
vaporization based on equilibrium températures and 
the critical temperature. This equation is written 

L=A (Tc—T)® where 

L = heat vaporization at T 

Tc = critical temperature 
T=an equilibrium temperature 
A =a constant 

" =a constant — approx. 1/3. 

Apparently a more accurate latent heat can be cal- 
culated by L = A (Tc — T — 11)" as it has been ob- 
served that the latent heat disappears at a point ap- 
proximately 11° F. below the critical. The constant A 
can be obtained by equating A(Tc—T— 11)" to some 
determined values of the heat of vaporization. Kis- 
tyakowski’s equation for latent heat of vaporization 
is based upon the gas constant and the absolute boil- 
ing point temperature at atmospheric pressure. This 
equation is written L—= RT: loge (RTs) where Ts = 
absolute temperature °C and L= latent heat of va- 
porization in calories per gram. 

The Clausius-Clapeyron relationship has been pre- 
viously discussed together with other equations of 
similar nature. Cragoe, C. S. International Critical 
Tables Vol. III gives the following rather involved 
equation for the calculation of the latent heat of va- 
porization for saturated hydrocarbons. The ortho- 
baric liquid and vapor densities, three constants and 
the boiling point temperature are necessary to the 
calculation. This equation is written 


- (—- —) | «- B 
CC + 
where = ED . =) 


1= latent heat in joules per gram 

p = pressure in mm. of mercury 

‘T» = absolute temperature B.P. in °C 

‘T = any temperature up to critical 

dv = density of vapor compared to water = 1.000 

d- = density of liquid compared to water = 1.000 

A, B, & C = constants characteristic of liquid 

Jaroslaw Hy’bl. Z. ges. Kalte—Ind. 37, 85-6 (1930) 
C. A. Vol. 24, 19, 4677 Oct. 1930 gives the general 
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empirical equation |==a (Tx— T) —» (Tx — T)? — 
C (Tx — T)® where 

1= latent heat of vaporization 

Tx = critical temperature degrees absolute 

T = temperature at which vaporization occurs 

a, b & c= constants obtained by the solution of 
simultaneous equations where latent heat is substi- 
tuted from experimental values. 


This is a general type of equation for such phe- 
nomena ; the exponential terms increase the accuracy 
of the calculations but add to the difficulty of solu- 
tion. For average conditions where the determina- 
tion of heat of vaporization and condensation is es- 
sential such as in absorption, fractionation, cooling 
and compression—Trouton’s rule as. modified by the 
Hildebrand pressure correction function gives fair 
results, the Clausius-Clapeyron equation of state may 
also be used to advantage and, should more rigidly 
accurate information be necessary, the semi-empiric 


equation of Nernst: 
Pp Pi 
1 — — log — 
T,—T, pe Pz 


will be found correct if used between narrow ranges 
of temperature and pressure taken from the vapor 
pressure curves. Most of the equations within cer- 
tain limits are satisfactory. That of Clausius and 
Nernst is best for a wide range of conditions. Bak- 
ker’s equation: 


zs 
|= 
Vo 
is based upon thermo-dynamic considerations and 
gives fairly good results. 


MIR 











Kdv + p (v, — vo) 


K =constant characteristic of fluid cohesion 
1 = latent heat of vaporization in gm.-calories 
v, = volume in c. c. of 1 gm. of vapor 

V,) = volume in c. c. of 1 gm. of liquid 

p = vapor pressure in mm. of mercury 


Dieterici’s equation has already been given. The 
extreme significance of the heat of vaporization 1s 
evident by the number and type of men that have 
attempted to evolve general equations of state for its 
determination. The refining of oils and processing of 
natural gas offer one of the widest fields for the prac- 
tical application of such equations of state. 


COMPRESSIBILITY OF GREASE AND VAPORS 


All gases and vapors over a wide range of temper- 
ature are more compressible than Boyles law indi- 
cates. A tremmendous amount of effort has been 
expended in attempts to eyolve a general equation 
of state of application to all vapors and gases under 
every condition of temperature, pressure and volume. 
The compressibility of a gas becomes greater neaf 
the point of liquefaction and at high pressures in the 
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0 100 10 120 130 MO oO 14 
Abs. Pressure Ati. 
CHART NO. 1 


region close to the critical point. Charts Numbers 
1, 2 and 3 illustrate this point. 

Van der Waals equation falls down somewhat in 
the region of the critical point, otherwise the values 
are in fair agreement with experimentally determined 
values. In Chart Numbers 1 and 2 it will be noted 
how the pv values dip towards the critical. point. 
Each isothermal shows a point of maximum com- 
pressibility or minimum pv. Additional curves may 
be plotted by substituting values of v in the modified 
Van der Waals equation making the successive in- 
crements in v small when near points of high flex in 
the curve. 

The pressure increases rapidly for a small volume 
change in the higher pressure region and in the 
neighborhood of the critical point the flex is uncer- 
tain unless a number of points are 
plotted. An interesting perspective of 
state conditions of liquid and vapor 
conditions can be obtained by com- 
bining the orthobaric pv values with 
those of Van der Waals on the same 
chart. The continuity of liquid and 
vapor states can be thus visualized. 


EQUILIBRIUM LIQUID AND 
VAPOR DENSITIES 


The writer has worked out a 
method for the graphic determina- 
tion of equilibrium liquid and vapor 
densities for the various hydrocar- 
bons. It was found that when the 
differences between the critical den- 
Sities and the equilibrium densities 
of the various hydrocarbons were as 
Plotted against the equilibrium tem- 
peratures up to the critical, a system 
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of equidistant or very nearly equidis- 
tant points on the horizontal resulted. 
See Charts Number 6 and 7. 

The chart may be constructed as 
follows: The experimentally deter- 
mined liquid equilibrium density of a 
known hydrocarbon such as ethane is 
used as the reference curve. From 
each successive equilibrium density d, 
the critical density is subtracted and 
used for the ordinate values. The 
origin of the curve is then taken as 
the absolute critical temperature and 
the critical density that is d—d—o. 
The absolute critical temperature of 
the other hydrocarbons are then laid 
out along the abscissa and curves 
through points equidistant from the 
reference curve on the horizontal 
are drawn. The writer checked a great 
number of experimentally deter- 
mined points for the construction of the original curves 
with excellent agreement between the theoretical and 
actual. Most of the experimental values were taken 
from the International Critical Tables with the excep- 
tion of those of propane and butane. 

There is much evidence that the rule of parallel 
densities is of a general nature and of wider applica- 
tion than to the hydrocarbons. It is obvious that in- 
asmuch as the gravity of hydrocarbon liquids may be 
plotted as a function of the molecular weight, at 
some reference temperature such as 60° F. and the 
critical temperature is an increasing function with 
the molecular weight, equilibrium densities may be 
plotted against a reference density. The relationship 
between equilibrium densities and critical density 
based on the critical temperature seems'to have a 
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much firmer foundation for mathematical treatise 
than those of pressure and temperature. 





The distance between points on lines parallel with 
the abscissas for any pair of curves is very nearly 
the same at all distances from the origin of the curves 
as measured by the height on the ordinate. This 
makes it possible to construct a series of curves for 
the prediction of the densities of both equilibrium 
vapors and liquids for the various hydrocarbons of 
natural gas on the basis of one curve and their crit- 
ical temperatures and densities. 











THERMODYNAMIC SYMBOLS IN THE ENGLISH 
SYSTEM OF UNITS 

Inasmuch as the language of thermodynamics is 
mathematical, a system of symbols has. been. estab- 
lished. Thus it becomes unnecessary to describe 
each symbol used so long as the notations are gen- 
erally accepted. Very frequently, however, formulae 
are written based on the c.g.s. system thus leading 
to confusion. Below is given a list of these symbols 
and their meaning based on English units. 










R = universal gas constant = 1.985. 





M= molecular weight of substance expressed in 
lbs. It may represent the average molecular 
weight of a mixture such as air = 28.95 






pounds per mol., etc. 





q = quantity of heat in B.T.U. absorbed by one- 


























mol pound. 

q = quantity of heat in B.T.U. abserbed by one- 
pound. 

T = absolute temperature on Fahrenheit scale = 
459.6 + °F. 

t ==temperature degrees Fahrenheit. 

P =absolute pressure in atmospheres = 14.72 
pounds per square inch. 

p = absolute pressure in pounds per square inch. 

V=volume of one pound mol in cubic foot = 
359.6 at 32° F. and one atmosphere absolute 
for. gases obeying the Boyle-Charles-Mar- 
riotte Laws. 

v =volume in cubic feet. 

U = internal energy expressed as B.T.U. in one- 
mol pound. 

u = internal energy expressed as B.T.U. in one 

“pound. 

I = heat content at constant pressure in one 
pound mol expressed in B.T.U. 

i =heat content at constant pressure in one 
pound. 

W = external work done during a change of state 
usually expressed in foot-pounds based on 
pressure in pounds per square foot. when re- 
ferring to gas pressures and volumes. Foot- 
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pounds divided by 33000 gives work in terms 
of horsepower. 

Cp = specific heat of one mol-pound at constant 
pressure. 

Cv = specific heat of one mol-pound at constant 
volume. 

cp and cv = specific heat at constant pressure and 
constant volume respectively referred to one 


pound. 
dQ 
dS = molal-entropy — 
= 
dq 
ds == entropy referred to pound basis —. 
T 
J = mechanical heat equivalent = 177.7 foot- 


pounds on basis of one B.T.U. 33000 + 777.7 
== 42.43 B.T.U. theoretical heat quantity of 
one horsepower. 
l 
A == — reciprocal of mechanical equivalent of heat 


J 
value = 0.001286. 
The symbols Cp, Cv, cp and cv may have two 


meanings each, that is, there is what is known as 


instantaneous specific heat and also an average OF 
mean specific heat. It has been shown how the spe 
cific heats and the specific heat ratios of all sub 
stances including the hydrocarbons vary with both 
temperature and pressure. Thus, for a temperature 
rise of 100° F. or more, the instantaneous specifi 
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heat would have a new value for every change in 
temperature, whereas the mean specific heat would 
have but one value, that of the average of all values 
over the range of temperature traversed. The mean 
specific heat has the practical advantage of simplicity 
for calculations of an engineering nature. Great con- 
fusion seems to exist in the literature relative to the 
use of specific heat values. In fact the whole subject 
of specific heats appears to be in a chaotic condition. 
A natural consequence is that equations and for- 
mulae are approached with hesitancy 
and used with a discretion that is par- 
donable. General usage of a common 
system of symbolism would result in a 
more widespread adoption of many 
valuable formulae by the engineering 
fraternity. 


THE NATURAL LAWS OF 
ENERGETICS 

The first two laws of thermodyna- 
mics seem firmly established, the third 
is not yet fully accepted. The first law 
may be expressed by the simple mathe- 
matical relationship W = JQ. This law 
states simply that the work done dur- 
ing a change of state is the product of 
the quantity of heat absorbed and the 
mechanical equivalent of heat. The sec- 
ond law dQ = TdS is the entropy i 
equation connecting heat quantity ab- 
solute temperature and molal entropy. 


or Density Air at 32°F (Atmosphere = /.000 
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Nernst is responsible for the third law, which may 
be defined as the heat content equation at constant 
pressure I = U + ApV. These three fundamental 
laws form the basis for formulation of all heat quan- 
tity, energy quantity relations and equations includ- 
ing the state conditions of pressure, volume and tem- 
perature. 


The Claussius-Clapeyron equation is but one ex- 
ample of many such thermodynamically derived equa- 
d loge P O 
tions. ——-—— == — is the unintegrated form. The 
dT RT 
Gibbs - Helmholtz equation 


first and second laws and is of vital importance to 


is derived from the 


the prediction of chemical reactions. This equation 
(dA) 

is written A — U = T —— where the subscript v 
(dT)" 

refers to a condition of constant volume. 

Thus the gap between physical and chemical pro- 
cesses is bridged by the thermodynamic relation be- 
tween internal energy of a system and the external 
work A. Variations of both temperature and pres- 
sure affect the relationship between A and U. Much 
interest has been evinced of late in thermal decom- 
position, chlorination and oxidation of natural gas 
or its constituents. The Gibbs-Helmoltz equation in 
its various modifications can be made to save much 
useless effort by directing experimentation in the 


right direction. 


SPECIFIC HEAT RELATIONS 


The specific heat relations may be established 
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| = ‘Progress 


Just as the world is becoming “air conscious” because 
of the remarkable progress of aviation, so has the 
Petroleum Industry recognized Diamond Brand 76% 
Caustic Soda because of its constant, unvarying 





strength of over 76% by actual test. 


Diamond 76% Caustic Soda has proved its absolute 

fl dependability year in and year out among refiners to 

- & oer. whom purity and uniform strength are of paramount ‘wigs 
h importance. Its reputation for quality has become 

. nation-wide. 


Southwest Representative 


FRED W. FRALEY, Jr., 
1006 Main Street, Houston, Texas 


/ 


= Diamond Alkali Company ~»\) 


<K Pittsburgh, Pa. and Everywhere 
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It is apparent from the equations 
that specific heat (which is of itself a 
ratio based on the heat required to 
raise one pound of water one degree, to 
that required to raise one pound of any 
substance one degree) is effected by 
both temperature and pressure. 









THE QV RELATIONSHIP 

Let us assume a liquid at its boiling 
point at a fixed pressure. Maintaining 
the pressure constant the liquid is 
heated and begins to boil, evolving a 
volume of vapor in proportion to the 
quantity of heat added. If the addition 
of heat be continued, the liquid phase 
will gradually disappear and the vapor 
phase alone will exist. The quantity 
of heat added to effect this change is 
the latent heat of vaporization for that 
pressure and is characteristic of the 
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liquid vaporized. If the pressure at 
which the vaporization is increased, 
the temperature at which the liquid 
will begin to boil is elevated, but the 
latent heat of vaporization is de- 
creased. At a point approximately 
11°F. below the critical point, the 
heat required for change from liquid 
to vapor phases, becomes negligible 
and at the critical point disappears. 
Thus it is logical that the critical 
point should be the origin for pres- 
sure-temperature-volume state condi- 
tions. 


Pound for pound there is wide vari- 
ance in the latent heats of vaporiza- 
tion between liquids. However, on 
the mol-weight basis, the English 


unit of which is the mol-pound, a 
great similarity is observed. The 
equation of Nernst already cited, is 


thermodynamically by the equation derived by Clark- more accurate and yields results closer than those of 


Maxwell. These are written: the Clapeyron for the reason that state conditions 
a) ¢ "4 } r ( “* have their basis upon the critical. The writer has 
8T j 8T prepared a set of curves for the hydrocarbons based 
by on equilibrium densities of liquids and vapors. The 
(2) C= iT i specific volume of either vapor or liquid is 
dl ; 
pets ) is 
80 8S ensity . 
(4) Cm Men + T ( see For any hydrocarbon the mean density is ¥% 
5T > 5T . (de+-dv) where de and dv refer to liquid density and 
(8) G— G=AT ( od ) ( a4 ) vapor density at the same temperature. It is obvious 
8T 4 8T - that the reciprocal of the mean density will give the 
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CONTRIBUTIONS 
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REFINING INDUSTRY: 


VVV 

















“Pressure” Cracking Without Reaction Chambers | 


or Soaking Drums 
a 
4 
Combined Topping and Cracking 
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Combined “Pressure” and “Vapor Phase” Cracking 
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THE WINKLER-KOCH ENGINEERING CO. 


Consulting and Construction Engineers 


Eastern Representative: WICHIT A, KANS AS European Representative: 


FRANK DE GANAHL A. F. CRAIG & CO., LTD. ~ 
Grand Central Terminal Bldg., New York L. D. 232 Paisley, Scotland 
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sum of the liquid and vapor volumes and that the 


v1 
work term w= p dv applies. 
v2 

Where v, is the specific mean equilibrium-mix- 
volume at one pressure and v, the corresponding 
volume at another pressure. The molal heats of va- 
porization of the various hydrocarbons increase with 
increasing molecular weight when the pressures of 
vaporization are the same such as 
where distillation takes place at atmos- 
pheric pressure. At equilibrium tem- 
peratures equally removed from the 
critical molal heats of vaporization be- 
come the same or very nearly the same 
for all liquids. 

The two fixed properties of matter 
are its melting point and its critical 
point, boiling point, unless the pres- 
sures are defined, are of small value 
for the derivation of state equations. An 
infinite number of boiling points lie be- 
tween the melting point and the critical 
point. Boiling point is not a constant 
of matter. High pressure natural gaso- 
line fractionation is one example where 
a knowledge of heats of vaporization 
as a variable with temperature and 
pressure, is of prime consequence. Ab- 
sorption, fat oil stripping, compression, 


Temp. °C 
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condensation and heat exchange are operations to 
which such information also applies. 


ORTHOBARIC DENSITIES 

Chart number 3 is based upon the vapor and liquid 
densities at equilibrium pressures up to the critical 
point with reference to temperature. The densities 
of both vapor and liquid are in comparison to the 
density of water at 4°C=1.000. The left hand slopes 
of the curves are what is known as the dew-point 
line, or density point at which vapor changes to 
liquid at constant temperature without increase 
of pressure. For example, for pentane at 14 atmos- 
pheres absolute, vapor of density .04 changes to 
liquid of density .47. The reverse is true when va- 
porization occurs. 

The values of liquid and vapor densities as plotted 
on Charts 6 and 7 can be used to construct additional 
orthobaric density curves. The cusp of each curve 
is the critical point, liquid and vapor densities con- 
verge rapidly in the region close to the critical and at 
the critical point become identical. The vapor densi- 
ties basis of air = 1 can be found by dividing the 
vapor density from the curve by .001287 or multiply- 
ing by 77%. Examples of this for methane, ethane 
and the pentanes are shown Chart 5. 

It will be noted that the densities of hydrocarbon 
vapors at equilibrium pressures are very high in 
comparison with that of air at atmospheric pressure. 
The density increasing slowly at first and then very 


rapidly at higher pressures. Chart 8 shows how the 
volume of methane varies with pressure on isother- 
mal compression at 68°F. The volume decreases 
from 1000 cubic feet to 90 cubic feet going from one 
atmosphere to 10 atmospheres, illustrating that the 
greatest volume change and hence the greatest 
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For FORGED STEEL Products 


The Moorlane Company offers the most adequate and diversified stock of FORGED STEEL PRODUCTS 
to be found in the Mid-Continent, for Flanged, Threaded and Welded Lines . se eed 





TUBE-TURNS 


Seamless Forged Steel for welding 





TAYLOR FLANGES 
Forged Steel—Bored to Slip-Over for welding 





TAYLOR FLANGES 
High Hub Butt Welding 





DISHED HEADS 


Beveled for Welding—use as caps for 
dead ends of pipe. 





VOGT VALVES and FITTINGS 


Forged entirely from steel with stainless steel trim- 
ming, successfully resist the ordinary corrosive and 
erosive agents encountered in pipe lines and refineries. 





Other FORGED STEEL PRODUCTS carried in stock are: Vanstone Welding Necks, Tees, 
beveled for welding; Pipe Saddles for welding and Forged steel ground joint unions. 





For quick delivery of any forged steel specialty or for engineering service on any installation, 
write or call the, 


MOORLANE COMPANY 


UNC? 
409-11 East Archer Tulsa, Oklahoma Telephone 5-2294 























es 


Temperature ‘* Abs. 


Temperature * 





‘Mol Wt 
CHART NO. 10 


amount of work is done in the lower stages of com- 
pression. Pressure volume relationships such as 
these can be calculated at other temperatures for the 
various hydrocarbons by the use of the pv values 
obtained from Van der Waals equation. See pre- 
vious article in Refiner, April, 1931. 


The a and b constants of this equation as a func- 
tion of the molecular are shown on Chart 4. Critical 
temperatures and normal boiling point curves are 
shown as a function of the molecular weight on 
Chart 10. Chart 9 is drawn by a method similar to 
that used by Cox. Normal pentane vapor pressures 
and temperatures were used to establish the arbi- 
trary temperature scale arranged so as to give a 
straight line when plotted against the log of the ab- 
solute pressure. When the logs of the vapor pres- 
sures of the other hydrocarbons are plotted against 
their corresponding temperatures straight lines re- 
sult. All these lines when extrapolated, tend to con- 
verge to a common point so that after the reference 
curve and the arbitrary temperature scale are con- 
veniently prepared, only one vapor pressure and tem- 
perature are needed to get the other curves. This 
type of chart finds application for estimating the hy- 
pothetical vapor pressures which have a significance 
in fractionation, absorption and compression. 

This series of two articles makes no pretense of 
being a complete treatise on the subject of equations 
of state of application to the industry. The purpose 
has been rather to acquaint the reader with some of 
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the methods which form the basis upon which ra- 
tional methods of equipment design and operation 
depend. From time to time as the problems of de- 
sign and plant operation are more specifically dis- 
cussed in subsequent articles, the writer will refer 
to the equations and charts given in this article, and 
where necessary give more complete details. 


Eighth Gas Measurement 
Course Draws Good Attendance 


r NHE eighth session of the Southwestern Gas 
Measurement ‘short course, held here at the 
University of Oklahoma, April 21, 22 and 23, 

was one of the largest and most enthusiastic meet- 

ings of technical men allied with the oil and gas in- 
dustry. It is the only course of the kind in America. 

Sessions were held in the class rooms and labora- 
tories of the College of Engineering, and the various 
types of equipment were demonstrated and explained 
by factory representatives and oil and gas company 
employes, in addition to university instructors. Pre- 
sentation of the course was made possible through 
the assistance of the Corporation Commission of 
Oklahoma, Oklahoma Utilities Association, natural 
gas department of the American Gas Association and 
the Natural Gasoline Association of America. 

The course is managed by a general committee of 
15 active members who are appointed each year by 
the gas division of the Oklahoma Utilities Associ- 
ation. 

C. B. Day, Consolidated Gas Utilities Company, 
Blackwell, Oklahoma, chairman of the general com- 
mittee, presided at the general sessions. The visi- 
tors were welcomed by Dr. W. B. Bizzell, president 
of the University of Oklahoma. 

Addresses were delivered by R. E. Miller, secre- 
tary, Natural Gasoline Association of America; E. J. 
Stephany, secretary, Natural Gas Department of the 
American Gas Association; and R. W. Hendee, vice- 
president, Oklahoma Natural Gas Corporation. 

Among the papers scheduled were the following: 
“Responsibilities of the Metermen,” by R. H. Lussky, 
of the Oklahoma Corporation Commission; “Prob- 
lems in Elementary Gas Laws,” by E. F. Dawson, 
college of engineering, University of Oklahoma; 
“Calculation of Wet and Dry Orifice Meter Charts,” 
by E. E. Stovall, Lone Star Gas Company, Dallas; 
“Special Industrial Installations,” by C. D. Williams, 
Kay County Gas Company, Ponca City, Oklahoma; 
“Operation of Orifice Meters,” by W. R. McLaugh- 
lin, Arkansas Natural Gas Company, Shreveport, 
Louisiana; “Problems of Wet Gas Measurement,” 
by George P. Bunn, Phillips Petroleum Company, 
Bartlesville, Oklahoma; and “The College of Engi- 
neering and the Gas Measurement Short Course,” 
by J. H. Felgar, dean of the College of Engineering, 
University of Oklahoma, Norman. 
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Vapor Phase Refining 


is operating successfully in 
Direct Connection with 


Cross, Dubbs, Jenkins, and other 


Cracking Units— 


ELIMINATING ACID TREATING 
AND RERUNNING 


Tue Gray Processes CorPORATION 
961-975 FRELINGHUYSEN AVENUE 
NEWARK, NEW JERSEY 
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Salient Oil Industry Factors for March, 1931, Expressed in Per Cent of 
March, 1930. Heavy Line (100) Represents March, 1930 
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Daily Crude Prod. 1 
Crude Stocks. 2 
Refinery Crude Runs. 3 
Crude Imports. 4 

Crude Exports. 5 

Wells Drilled. 7 

Oil Wells Completed. 8 
Initial Crude Prod. 9 
Gasoline Production. 10 
Gasoline Yield. 11 
Gasoline Consumption. 12 
Gasoline Imports. 13 
Gasoline Exports. 14 
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Stocks all Oils. 
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Oil Industry Barometer—March, 1931 


Index of Salient Factors—Current and Cumulative 


This Menth 3 Months Ending Mar. 31 
Index 


Factors— Last Year This Year Index (a) Last Year This Year (a) 
Daily Average Crude Production (Thous. Bbls.)..... f 69,397 89 231,564 196,033 85 
otal Crude Stocks (Thous. Bbls.).................. 538,281 499,210 538,281 499,210 93 
Refinery Crude Runs (Thous. Bbls.)................. 80,252 73,596 232,829 208,871 90 
Crame tmeorts (Titows. Bole)... 6.260. . ow ns. ee. 4,827 3,715 14,598 12,857 88 
i PeOCCR OU MOUB. ISDS.) . 2... ccc ccs ccscececces 1,944 1,586 5,483 5,215 95 
Posted Price 36 Gravity Mid-Cont. Crude (Per Bbl.).. $1.20 $ .59 $1.30(b) $ .84(b) 69 
Wells Drilled* 1,544 819 : 4,925 2,790 
Oil Wells Completed* 794 347 2,817 1,214 4 
Initial Crude Production (Thous. Bbls.)* 666 705 2,342 1,961 
Gasoline Production (Thous. Bbls.).................. 37,727 35,246 108,330 99 282 92 
Gasoline Yield—Average Per Cent of Crude (d) 41.79 42.94 41.18 42.25 
Domestic Gasoline Consumption (Thous. Bbls)...... 31,029 31,037 83,050 84,014 
Seeemume peemares € 1 WOUS. DIS.) . 0.0. ..6 5. cee 1,369 1,607 3,401 3,671 
OGG FemORtS € EMOUS, TIDIS.)... oc. 650s cc cece cceces 6,057 2,946 16,703 11,455 
Gasoline Stocks at Refineries (Thous. Bbls.)......... 55,239 48,255 55,239 48,225 
Refinery Price U. S. Motor Gaso.—Group 3 (Cents).. 64 3% 54 65% 3% 
Natural Gasoline Production (Thous. Bbls.)......... 4,576 4,048 13,234 11,819 
Natural Gasoline Stocks (Thous. Bbls.).............. 673 884 673 884 
Price Grade “A” Natural Gasoline, Group 3 (Cents).. 5% 3 7 5% 3% 
Imports of All Refined Oils (Thous. Bbls.)........... 3,713 4,065 10,743 10,583 
Exports of All Refined Oils (Thous. Bbls.).......... 12,727 7,241 34,887 25,324 
Total Stocks of All Oils (Thous. Bbls.)............. 700,681 656,237 700,681 656,237 
Weighted Index Supply te $# iba 7% 
Weighted Index Demand 
Weighted Index of Prices 


*Exclusive of Rocky Mountains. (a)—Last Year—100. 
(b)—Weighted Average. (c)—Monthly Average. 
(d)—Straight run and cracked gasoline only. 


CONAUILSWwWNHe 








MAY, 1931 


A Gulf Publishing Company Publication 


GENERAL REFRACTORIES 


pay prominent oil refinery, like many 


others throughout the country, uses 


General Refractories Brick for lining stills. 

Longer lining life and lower refractory 
costs invariably result. 

General Refractories service to oil 

refineries is complete, 

including fire clay, 

high alumina and 


acid-proof brick, 





BRICK 


BRIKLOK and GREFCO High Temper- 
ature Bonding Mortars. A complete re- 
search laboratory is also maintained, 
where constant tests are made to insure 
the highest quality and to develop 
refractories best suited to their indi- 
vidual needs. 

With expert manufacturing facilities 
located in Illinois, Texas, Kentucky, Mis- 
souri, Pennsylvania, Georgia and Mary- 
land, we are in a position to meet your 


refractory needs promptly andefficiently. 











Chemical Treatment of Distillates from Sour Crudes 


(Continued from page 70) 


is much shorter in laboratory scale operations. This 
seems to indicate that the ability of a clay to free the 
polymerized material determines its effectiveness. In 
other words, in a large body of clay, surface exposure 
is of sufficient area to permit all the liquid to drop 
out practically as rapidly as formed. For this rea- 
son, there is no advantage in using more clay than is 
required to complete the polymerization. The rate of 
throughput for maximum efficiency is .6 cc of con- 
densed vapors per gram of clay per hour. 


Various clays are commonly used, the most widely 
used coming from Olmstead, Illinois. Pressure dif- 
ferentials determine the mesh. Very little difference 
has been noted from results obtained from the three 
standard mesh clays, namely, 16-30, 30-60 and 60-90. 
A pressure drop of three to five pounds can be main- 
tained with 30-60 clay. 

Pressure distillates from sour crudes lend them- 
selves effectively to the use of vapor phase treat- 
ment. This material, when acid treated and rerun 
shows a recovery of approximately 80 per cent of 
raw material. This remaining 20 per cent is made 
up of loss and material fit only for fuel. However, 
when treated in the vapor phase the recovery is the 
Same as a straight-run distillate and the distillation 
curve shows that the recovery is made between the 
300 and 400 points. The total recovery on crude is 
thus materially increased. 


LOSS OF COLOR 


Pressure distillate passed through clay in the va- 
por phase has one peculiar trait: unless the doctor 
treatment is completed so that the finished distillate 
is negative to the doctor test, loss of color will re- 
sult. Ordinarily a gasoline which shows only slight- 
ly sour to doctor will pass in any laboratory. How- 
ever, care should be taken to make sure that all of 
the pressure distillate treated as discussed is sweet 
without a doubt. Continuous treatment is not as 
effective as batch in this case, as the whole tank will 
be contaminated if the stream from the sweetener is 
sour at any time. 

A method was discussed in a previous paper in 
which 75 per cent of the required doctor was pumped 
on the batch, agitated and broken out with sulfur 
and the resultant lead sulfide agitated until the batch 
is sweet. This method will result in loss of color 
in storage when applied to pressure distillate, vapor 
phased. 

It is common practice to blend this type of pres- 
sure distillate with the straight run distillate before 
doctor treatment. Evidently this works satisfac- 
torily regardless of the percentages of the blend. No 
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difficulties are encountered so long as the finished 
product is negative to the doctor test. 

Many sales departments require that the gasoline 
shall be under the U. S. motor specification of .10 
per cent sulphur as some states bar all gasoline over 
this limit. 

Sour crude gasolines will in this case require acid 
treating and rerunning. A patented process, involv- 
ing acid treating and rapid removal of the chemicals, 
seems to make rerunning unnecessary as apparently 
all polymerized material is removed and no increase 
in end point is noted. At present considerable prog- 
ress has been made by one clay manufacturer who 
adds certain chemicals to his clay, applies this mix 
to pressure distillates as well as straight run distil- 
lates, containing high sulphur, and the material fin- 
ishes sweet to doctor, low in sulphur and does not 
require further treatment. However, the amount of 
sulphur which is removed seems to be limited at 
present. 

A gasoline which contains no hydrogen sulfide, 
which has a sulphur content of .25 per cent will re- 
quire from eight to 10 pounds of 66 Be. sulfuric acid 
to lower the sulphur to .10 per cent. 


ACID TREATING 


All traces of hydrogen sulfide must be removed 
before adding the acid, otherwise free sulphur is lib- 
erated and the sulphur content of the finished gaso- 
line after rerunning and doctor sweetening will be 
higher than the original sample. It will be seen that 
when sulphuric acid is added to a gasoline distillate 
containing hydrogen sulfide, a large quantity of yel- 
low precipitate will be formed. This is free sulphur 
formed by oxidation of the hydrogen sulfide by the 
acid. 

After determining the amount of acid necessary 
for the treat, the strength most convenient to use, 
there is very little difference in the application of the 
acid to pressure and straight run distillates. Pres- 
sure distillates seem to darken under treatment and 
require more care in rerunning, so that a mixture of 
the two before acid treating is beneficial. 

Speed is essential when using such large amounts 
of sulfuric acid. It is easy to burn the distillate 
when contact is prolonged, and rerunning will be 
difficult. 

The inability to blend off poorly treated distillate 
with properly treated distillate, either after acid of 
doctor treatment, makes it necessary that every bar- 
rel receive its proper dosage of chemicals during 
treatment. As in doctor sweetening, continuous acid 
treating of these distillates is difficult. Batch treat 
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PERFORMANCE 
thats the thing [ 
THAT COUNTS e 


There are no “cheap” gages in the Crosby 
line. All are made to perform an explicit duty 
rather than to meet a low initial price. Each 
gage displays the skill of expert workmanship 
and is rugged through and through. Your 
choice of Crosby Gages assures a lifetime of 
satisfactory service. 


Crosby Steel Tube Gages, with tubes of 
rust-proofed alloy steel, are the last word for 
general service accuracy or for the precision 


of test gage readings. In 





Bronze Screwed Tube Gage Mechanism 


stainless steel pivot-shafts polished to turn 
with negligible friction in burnished bushings 
of stainless steel. Each movement is mounted 
on the heavy forged socket of the gage, a fur- 
ther assurance of long and accurate service. 


We welcome your comparison of Crosby 
Steel Tube Gages with any other gage. May 
we send you more detailed information? A 
request on your company letterhead will bring 


immediate response. 





their movements all parts 


are made of heavily chrom- CROSBY 
ium-plated special _ steels, RECORDING 
corrosion-proofed and wear GAGES 


resistant for years of 


service where 


pinions forged of steel, days. Crosby 





Crosby Round Chart Record- 
ing Gages are = built for 
3 : performance is 
trouble-free service. There the thing that counts. 
——r = vacuum 

= : or both, and for continuous 
are milled tooth sectors and service over any period of time 
from a few minutes to seven 
Recorders are 
built for high and low pressure 


hardened and fitted with pare ne ai = Rea neg aaa 


detailed information? 


They are 











Crosby Steel Tube gages are built in 
many styles and sizes and for practically 
every service. May we send you ccm- 


Crosby Steam Gage & Valve Company plete infosmetion. 


Makers of Safety and Relief Valves, Indicating and Recording Gages, Gage Testing Equipment, 
Blow-Of, Globe, Angle and Check Valves, Steam Engine Indicators, Chime Whistles, etc. 


Boston New York Chicago London 
1 Westcott & Greis, Inc. W. H. Curtin & Co. 
ulsa, Los Angeles, Dallas, San Francisco Houston 
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ing is speedy and is effective and when the chemical 
is added rapidly, loss will be small. 

The acid treatment can be done as follows: add 
one half pound of 66 Be. acid then remove water. 
Draw off. Add the main dump in one increment, 
agitate five minutes then let set 10 minutes. Draw 
off the acid and wash with 18 Be. caustic, let set and 
draw off. The batch is now ready to drop to the re- 
run charge tank. 

Samples taken from a batch after the acid has been 
blown five minutes shows the same sulphur content 
as a series of samples at 10, 15, 20, 25 and 30 minutes 
of blowing. The color of the rerun from these sam- 
ples showed the best color, gum, stability and odor 
were obtained after blowing only five minutes. The 
chemicals seem to dissolve in the gasoline on pro- 
longed contact and are difficult to remove. A clean 
break will result between the distillate and the acid, 
after five minutes of contact. 

It will be noted that no water is used in this treat- 
ment. Repeated experiments on plant scale showed 
that a better gasoline resulted when no water was 
As in the doctor treatment the water has a 
No water 


used. 
tendency to hang up in the distillate. 
eliminates washing losses, and requires very little 
more caustic for neutralizing. This cost is more 
than made up in’the elimination of washing losses. 

The use of eight to 10 pounds of acid gives high 
polymerizatiorm loss, and gives trouble in rerunning, 
but is required to lower the sulphur to within-the 
limits required. It is not possible to remove all of 
the acid traces and sulfides. 

In a recent issue of Bulletin No. 333, Bureau of 
Mines, attention is called to the formation of carbon 
when acid treated pressure distil- 
late is rerun. This condition is 
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changer, it was found that.a carbon-like deposit had 
closed a majority of the tubes and was deposited on the 
entire-surface of the tubes, becoming more pronounced 
as the liquid entered the warmer passes. This de- 
posit was traced to the inlet of the still, in the con- 
vection tubes especially, and in the bubble tower, 
It was seen that the bubble caps and down comers 
showed signs of plugging up after the still had been 
on stream a week or so, and after two or three weeks 
was in such condition that the fractionating ability 
was nil. It was necessary to remove all the bubble 
caps and down comers and dig out the deposit. Very 
little evidence of acid. was present as no particularly 
offensive fumes were encountered. It is evident that 
carbon was formed during acid treating. 

Continuing this line of research, samples of treated 
gasoline which was finished very slightly sour to 
doctor, and allowed to stand for six to eight months 
in this condition, showed marked loss of color and 
showed small traces of carbon on redistillation. This 
material was not given an acid treatment before doc- 
tor. When used in test cars although containing 35 
benzol equivalent, anti knock originally, the cars 
knocked very badly on small grades. 

A dosage of five pounds of acid was tried on simi- 
lar material as described, and no carbon was found 
over a period of weeks in the rerun equipment. This 
fact seems to indicate that the use of acid for the 
removal of sulphur from distillates made from souf 
crudes has its limits. Other means of desulphurizing 
are necessary, or the allowable limit for sulphur must 
be raised. 

The one known chemical which will completely 

remove sulphur from high sulphur 
distillates, and which will leave 














present and gives no end of 
trouble when distillates made from 
sour crudes are acid treated with 
large amounts of sulphuric acid. 


CARBON DEPOSITION 


It was found that when the re- 
run charge reached the vapor heat 
exchanger on a pipe still opera- 
tion, the temperature of the distil- 
late was raised t6 approximately 
200°F. Excess pressure soon de- 
veloped in the system between the 
charging pump and the inlet to the 
tubes. Upon opening this ex- 





the distillate sweet to the doctor 
test is metallic sodium. Expert 
ments have been made covering a 
period of several years and at- 
tempts to apply this metal on a 
commercial scale have been made, 
but difficulties have arisen which 
have not been overcome. 

A discussion of . the sodium 
treatment will be made in the final 
paper of this series. Some ob 
servations on the effect of time, 
temperature and fractionation of 
gasoline from sour crudes will also 
be given. 


a 


Towers showing vapor line and Polymer 
trap dtains at Okmulgee Refinery of 
Barnsdalls. 45 ton capacity. 





MAY, 1931 A Gulf Publishing Company Publication 161 


Motors that won't stay on the job without requiring extra 
maintenance and protection, have no business in refining 


: plants, along pipe lines and out on the oil fields. » » » 

. The ordinary open type motor is all right in its place, but 

Bu i lt fo r where motors are subjected to rain, snow, ice, dust, sand 

and other corrosive and abrasive agencies, Wagner totally 

t d : enclosed fan-cooled (air-jacketed) motors should be used. 
Ou ote) s S ervi L¢ As the accompanying sketch shows, these motors are 


specially built to withstand the elements. The motor 


proper is housed in a frame which has no openings. These 























motors are to be found on the properties of many petrol- 

eum companies—preferred because they do not -have to 

be protected, thus saving the expense of providing special 

buildings or sheds to house them—preferred because they 

need not be cleaned out periodically, thus eliminating . . 
®pensive maintenance and incidental shutdowns—pre- IDiZerate Corporation 
ferred, also, because of their wide diversification as 6400 Plymouth Avenue, Saint Louis, U.S. A. 

fo hp (from 2 to 60), rpm (450 to 3600) and type (seven MOTORS TRANSFORMERS FANS 


different electrical types}. » » » Write for Wagner LOCKHEED HYDRAULIC BRAKES 


Bulletin 15) completely describing these motors. » » » wi 
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Contact Filtration 


Entirely closed operation and most 
uniform cake formation (because of 
rotating leaves) makes the Vallez Filter 
safest and most efficient. It delivers a 
dry filter cake which is as free from 


oil as it can be washed. 





Solvent Dewaxing 


At working pressures up to 150 pounds 
per square inch,use of expensive solvents 
with VallezFilters is the cheapest means 
of dewaxing. Write for particulars 
or quotations to: Goslin. Birmingham 
Mfg. Co., Inc., Vallez Division, 














Harvey, Illinois. 
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Z Rotating Leaf 


FILTER 








COMPRESSION 


AND 
NATURAL GAS 
ALIGNMENT CHARTS 


By THOMAS T. GILL 








COMPRESSION 


NATURAL GAS 


ALIGNMENT CHARTS 


The charts in this book 
have been found useful in 
solving field -problems aris- 
ing in connection with the 
measurement, compression 
and transmission of natural 
gas, and in the manufacture 
of natural or casinghead gas. 
As many of the formulas in 
common use in natural gas 
operations are of an impiri- 
cal nature, with constants 
that must be _ evaluated 
under varying conditions, it 
will be found that alignment 





charts are sufficiently accurate for nearly all purposes 
except for metering large quantities of gas, and here 
they serve as an excellent check on other calculations. 


Contains 41 charts, 








65 problems. Price $3.50 Postpaid. 
Send check to the 


GULF PUBLISHING COMPANY 


P. O. Box 1307 


HOUSTON, - - TEXAS 
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Progress Toward a Method for Determining 
the Anti-Knock Value of Motor Fuels 
(Continued from page 90) 





to yield results in acceptable agreement with those of 
the final standard equipment. 


TEST PROCEDURE 


Of the three requirements listed above, a standard 
test procedure is the last, and offers perhaps the 
greatest difficulties. In this connection the sub- 
committee is working on a research program to de- 
termine the degree of accuracy with which such fac- 
tors as engine speed, spark timing, mixture ratio, air 
temperature, jacket temperature, air humidity, gen- 
eral engine conditions, and other factors must be con- 
trolled to reach the desired accuracy. This program 
is being participated in by all laboratories originally 
represented on the detonation sub-committee, and is 
well along toward completion. 

In the meantime all these, and other laboratories 
which are interested in the project, are cooperating 
in the interchange of information and experience 
with various test procedures. 

The results to date have been incorporated in a 
tentative recommended test procedure which is still 
far from complete, but has been adopted by the sub- 
committee for use in a comprehensive series of lab- 
oratory tests to be begun in April. These tests, in 
which some 15 laboratories will probably cooperate, 
should iron out many of the differences of opinion 
regarding test procedure. In the meantime the ten- 
tative method of test can be used by those who ob- 
tain the engine—pending final decision as to details. 

It is to be expected that the perfection and adop- 
tion of a standard testing procedure will require 
much time and careful inter-laboratory testing, 
changes in the recommended practice being made as 
occasion requires. eer © 

The results here described have been due to the 
continuous active efforts of the small sub-committee 
on detonation, appointed by the Cooperative Fuel 
Research Steering Committee in 1928, of which T. A. 
Boyd has been chairman from the beginning. The 
sub-committee up to within the past few months has 
had a limited membership of 10, which limitation 
seemed necessary for active progress on details. 

In January the detonation sub-committee invited 
the membership and cooperation of all interested 
laboratories, which is needed for the final develop 
ment of test methods as well as the final perfection 
of test apparatus. 

The very effective cooperation of Mr. Horning and 
the Waukesha Motor Company in development of 
the engine deserves special mention. In the words 
of the efficiency expert, we shall call the job 79 pe § 
cent completed. 
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WYANDOTTE 


76% 
Caustic Soda 


for Quality 


HE quality of Wyandotte 76% 
Caustic Soda is taken for granted 
by oil refiners. That is because we 
take nothing for granted. 


Every batch of Wyandotte 76% 
Caustic Soda is tested in our labora- 
tories. It must meet our rigid stand- 
ards fully or it may not bear the 
Wyandotte Trade-Mark. 


So our Trade-Mark is more than an 
indication of origin. It is your assur- 
ance that the product it accompanies is 
as pure and as uniform as the compre- 
hensive Michigan facilities can make it. 


Also Soda Ash, Bicarbonate of Soda 
and Calcium Chloride. 





“Distinguished for its high test and 
uniform quality” 


MICHIGAN ALKALI CO. 


General Sales Department 
10 East 40th Street, New York City 


Chicago Office: 435 North Michigan Avenue 
Works: Wyandotte, Michigan 


A Gulf Publishing Company Publication 











A Long-lived Valve Designed 
Especially for Refinery Use 


FREE FLOWING—NON STICKING 





Carolina 
ACID VALVES 


LEAD ALLOY—For Separated Acid 


SPECIAL CAST IRON—For Sludge 
and Strong Acid 


Designed by Engineers familiar with 
refinery practice. 


1. Reversible: May be used as straight 
line or right angle valve. 


2. Renewable plug and seat. 
3. Rising stem. 


4. Extra long stuffing box that can be 
packed while in operation. 


5. Heavy construction. 
6. Absolutely acid resisting. 


We manufacture Carolina Acid Valves in all 
types and sizes and of various alloys to suit 
your acid conditions. 


Your inquiries appreciated. 


Charlotte Chemieal 
Laboratories 


Main Office and Plant: CHARLOTTE, N. C. 
New York Office: 50 E. 42nd St. 
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" POPPET TYPE 





LEVELING 


MERCURY SEAL TYPE 
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Compare capacity of S&J Breather Valves with that of any other make. Investigate ( 


Pay, / + \ Y TAN ID AND,|) RS Co Co the special features found only in S&J Breather Valves. They are operating equally 
as satisfactorily in the tropical climate of the East Indies as the blizzards of 01 
BERKELEY, CALIFORNIA Alaska. A trial order will convince you of superior performance. Bulletin No. 52 


New York Denver Tulsa Los Angeles _ Seattle Houston sent upon request. 
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| HAVING GASKET PROBLEMS ? ° 
| LET US SOLVE THEM FOR YOU! at 
We make metal gaskets of any size or shape, plain or corrugated, a 
q with or without asbestos, also plain solid washers of copper, alumi- 
i num, monel metal or any material desired. Our Gasket Guide Fi 
) shows a very complete line of gaskets suitable for refinery work. rm 
Copy sent upon request. for 
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GOETZE c 
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less 

| Gasket&Packin¢ Co., Inc. 4 
P.O. Box 175 Ps 

NEW BRUNSWICK, N. J. TI 
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Few Types of Goetze Gaskets 
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New Gasoline and Lubricating 
Oil Specifications 


proved a revision in the specifications on U. S. 

motor gasoline and on Class D lubricating oils. 
These specifications will be invoked in the purchase of 
these materials by the government. 


ip HE Federal Specifications Board on April 21 ap- 


United States government motor gasoline shall be 
of but one grade. 


GENERAL REQUIREMENTS 


D-1. United States government motor gasoline 
shall be volatile hydrocarbon fuel free from water 
and suspended matter, and shall be suitable for use 
as fuel in internal combustion engines. 

F-2. Sampling—Unless otherwise specified, sam- 
ples shall be taken according to the procedures de- 
scribed in Part 3 of Federal Specification VV-L-791 
(No. 2-D) (Bureau of Mines Technical Paper 323-B) 
or latest revision thereof. 

F-3. 
as of the point of delivery according to the methods 


Inspection and Tests—All tests shall be made 


for testing contained in Part 2 of Federal Specifica- 
tion VV-L-791 (No. 2-D) (Bureau of Mines Tech- 
nical Paper 323-B) or latest revision thereof. 

When Reid vapor pressure measurements are made 
at the refinery or bulk station an additional 1 pound 
per square inch in vapor pressure shall be allowed 
for losses in transit. 

F-4. Corrosion Test — Method 530.22. A 
copper strip shall not show more than extremely 
slight discoloration when submerged in the gasoline 
for 3 hours at 122° F. 

F-5. Distillation Range — Method 100.14. When 
the thermometer reads 75° C. (167° F.) not less than 
10 per cent shall be evaporated. 

When the thermometer reads 140° C. (284° F.) not 
less than 50 per cent shall be evaporated. 

When the thermometer reads 200° C. (392° F.) not 
less than 90 per cent shall be evaporated. 


clean 


The residue shall not exceed 2 per cent. 

Per cent evaporated shall be found by adding the 
distillation loss to the amount collected in the re- 
ceiver at each specification temperature. 

The government reserves the right to reject ma- 
terial during the months of December, January, Feb- 
wary and March in those localities where the normal 
mean minimum temperature during the month of 
January is less than 27° F. if when the thermometer 


reads 65° C. (149° F.) less than 10 per cent shall be 
evaporated. 

F-6. Sulphur—Method 520.11. 
exceed 0.10 per cent. 

F-7. Vapor Pressure—Method. The vapor pres- 
sure at 37.8° C. (100° F.) shall not exceed 12 pounds 
per square inch at the normal barometric pressure 
at the point of delivery. 

The government reserved the right to reject ma- 
terial (A) during the months of December, January, 
February and March in those localities where the 
normal mean minimum temperature during the 
month of January is greater than 27° F. if the vapor 
pressure at 37.8° C. (100° F.) exceeds 10 pounds per 
square inch; (B) during the months of June, July, 
August and September if fhe vapor pressure at 37.8° 
C. (100° F.) exceeds 8 pounds per square inch. 

H-2. Departments purchasing gasoline for use in 
tropical areas require a maximum vapor pressure of 
8 pounds per square inch throughout the year. 


Sulphur shall not 


LUBRICANTS 

Specifications for lubricating oils, Class D, ap- 
proved by Federal Specifications Board follows: 

F-2. Each sample shall be accompanied by report 
of tests listed in Paragraph F-3, conducted in the 
vendor’s laboratory, according to the methods for 
testing given in federal specifications VV-L-791, ex- 
cept that the Sligh oxidation number shall be deter- 
mined according to the method described in proceed- 
ings of the American Society for Testing Materials, 
Vol. 27, Part 1, pp. 461-468 ; 1927, using precipitation 
naphtha described in proc. A.S.T.M.., Vol. 30, Part 1, 
p. 1,131; 1930, viscosities are to be given at both 130° 
and 210° F. for each sample. Samples will not be 
considered unless accompanied by a complete report 
of tests as described in this paragraph. 

F-3. Ojls of the various grades shall fall within 
the viscosity limits for the grades as given in Table 
1; they shall meet all the tests listed as “for passing” 
in Table 2, and shall meet the following requirements 
in regard to oxidation, neutralization number, and 
corrosion ; 


(a) Sligh oxydation number. The Sligh oxydation 
number shall not be higher than 40. 


(b) Neutralization number. Method 510.31. The 
neutralization number shall not be higher than 0.30. 


(c) Corrosion. Method 530.31. A clean freshly 
polished copper strip shall not show more than ex- 
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Arco Metal Pipe 
possesses outstanding advantages 


at gives you the desirable features of cast iron with 
the convenience of steel pipe —long life and re- 
sistance to corrosion without cumbersome size. 


It is light in weight—having the same dimensions 
as extra strong steel pipe and weighing approxi- 
mately the same. 


If desired, it can be cut and threaded like steel 
pipe with standard pipe tools. It then makes up 
with any standard screw fitting. Or it can be welded 
or provided with flanges for other types of con- 
nections. In a word, it is adaptable to your 
conditions. 


How conveniently Arco Metal Pipe can be made up 
is shown above—a condenser 
coil of exact 32 ft. lengths 
with close centered Arco 
Metal Return Bends. 


Let us help you with your 
problem. Write us—it will 
put you under no obligation. 





Industrial Division 


AMERICAN RADIATOR COMPANY 


DIVISION OF 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 
40 West 40th Street - - - - = New York 
816 South Michigan Avenue - - - Chice-o0 
925 Kennedy Building - + * Tulsa, Oklahoma 


4th and Townsend Streets - San Francisco, California 
3251 Wilshire Boulevard - Los Angeles, California 
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oil for three hours at 212° F. 


Oils Nos. S.A.E. 20 and S.A.E. 30 may be 
required by the purchasing department to have a 


F-4, 


maximum pour-point of 15° F. 


tremely slight discoloration when submerged in the 


F-5. Credit requirements. Oils to be acceptable 
shall meet the requirements for passing listed in 
Paragraph F-3 and shall obtain at least four credits; 
one credit will be allowed for each of the limits listed 
“for credit” in Paragraph F-3 which the oil meets; 
one credit will be allowed if the Sligh oxidation num- 
ber is not higher than 20; one credit will be allowed 
if the neutralization number is not higher than 0.10; 
and one credit will be allowed any oil for which the 
viscosity at 130° F. is not higher than the value given 
in Table 3 for an oil of the same viscosity at 210° F., 
E.G. An oil having a viscosity of 49 seconds at 210° 
F. will not receive a credit if its viscosity at 130° F. 
is higher than 138 seconds. 


At 210°F 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 








TABLE 1 
Saybolt 
Viscosity Universal 
Secs. at 130°F. at 210°F. 
Not Less Not Less Less 
less than than than than 
pi nies ik we 120 185 
Reaeeness 185 255 sete 
bake 3 praca 255 ss 75 
nae gacaie ss 75 105 
eee pee 105 125 
Marites aba & 125 150 
TABLE 2 
Darkest Maximum 
Minimum Maximum A.S.T.M. A.S.T.M. 
flashpoint pourpoint coior No. carbon residue 
For For For For For For For For 
passing credit passing credit passing credit passing credit 
oF. “r. sf a P % % 
. 340 400 40 0 7% 5 0.60 0.10 
. 410 40 0 8 6 0.80 0.15 
. 370 425 40 5 aay 1.00 0.25 
« aS 445 40 10 7 dil. 7 1.40 0.40 
- 425 475 40 15 8 dil. 8 1.70 0.70 
. 460 510 40 15 8 dil. 8 2.00 1.00 
TABLE 3 
(To be Used Without Interpolation) 
Viscosity, Seconds, Saybolt Universal 
At130°F <At210°F Ati30°F At 210°F At 130°F 
114 81 423 116 764 
122 82 432 117 774 
130 83 441 118 784 
138 84 451 119 794 
146 85 460 120 804 
155 86 470 121 814 
163 87 479 122 824 
171 88 489 123 835 
180 89 498 124 845 
188 90 508 125 855 
197 91 517 126 865 
206 92 527 127 875 
214 93 537 128 885 
223 94 546 129 896 
232 95 556 130 906 
240 96 566 131 916 
249 97 576 132 926 
258 98 585 133 937 
267 99 595 134 947 
276 160 605 135 957 
285 101 615 136 968 
294 102 624 137 978 
303 103 634 138 988 
312 104 644 139 999 
321 105 654 140 1009 
330 106 664 141 1020 
339 107 674 142 1030 
348 108 684 143 1041 
357 109 694 144 1051 
367 110 704 145 1062 
376 111 714 146 1072 
385 112 723 147 1082 
394 113 733 148 1093 
404 114 744 149 1103 
413 115 754 150 1114 
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The Hoist With The 5 Year Guarantee 


SPUR 
GEAR 


HOISTS 


The practical advantages of Union 
Spur Gear Hoist construction have been 
demonstrated in successful service for 
nearly fifteen years. Our present hoists 
are even better than our successful ear- 
lier types, and are offered without qual- 
ifications. 


Any part of a Union Spur and Hoist 
(except chain and hand wheel) is guar- 
anteed for five years against wear and 
defects. 


Complete new catalogue, with large 
phantom pictures, blue prints, parts 
lists, etc., will be sent on request. 


Ask your dealer or write us for price 


Union Manufacturing Co. 


NEW BRITAIN, CONNECTICUT 


Branch Offices Carrying Stocks: 
NEW YORK, 26 Cortlandt St.; CINCINNATI, 332 Sycamore St.; 
CHICAGO, 27 S. Jefferson St.; SAN FRANCISCO, 661 Folsom St.; 
HOUSTON, I. Van Tassel, 1120 Union National Bank Building. 








The rey Duty Rotary Pump 













This pump is designed to meet 
a specific demand, that of hand- 
ling hard pumping jobs. Rugged, 
reliable and full capacity. Com- 
plete information sent promptly 
on request. 


onarzous, 


Agents in Principal Cities 
WATEROUS COMPANY 
St. Paul, Minnesota 


ATEROU/ 
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OAKITE PRODUCTS, INC., 


OAKITE 











For low-cost cleaning 
that increases cooler 
efficiency 


EEP oil coolers in gasoline ab- 
sorption plants free of sludge, 
if you want these important units 
to operate at maximum efficiency. 


The Oakite way of cleaning oil 
coolers is simple and inexpensive. 
A solution of an Oakite material 
circulated through the cooler 
quickly loosens sludge and other 
deposits. Then flushing leaves the 
tubes clean to the metal, eliminat- 
ing all circulation resistance and 
improving heat transfer. 


Ask our nearest Service Man to 
call and show you how Oakite ma- 
terials and methods can save you 
money by taking the hard work 
out of all your cleaning. No obli- 
gation. 


Oakite Service Men, cleaning specialists, are located in 
the principal industrial centers of the U. S. and Canada 


Manufactured only by 


50B Thames St.. NEW YORK, N. Y. 





U.S. PAT. OFF 
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TEXAS PACIFIC COAL 
and OIL COMPANY 
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N atural Gasoline Plants 
® 


CADDO, TEXAS ) 
MINGUS, TEXAS 
ELIASVILLE, TEXAS 

BRECKENRIDGE, TEXAS 


—TP—Ethyl Gasoline 
—TP—Absorption Oil 
Natural Gasoline N.G.G.A. Specification 


—TP—Aero Motor Lubricating Oil 
Thurmar Motor Oil 
—TP—U. S. Motor Gasoline 














25 CHURCH STREET, NEW YORK CITY — 950 DIERKS BLDG., KANSAS CITY, MO. — 733 MAYO BLDG., TULSA, OKLAHOMA 








stainless tube welded 
and vanstoned 


a 


15 ton stainless steel preheater welded 


Our business is the fabrication of special units and installations from the various grades of alloy 
(stainless) steel that have been developed to withstand the attack of corrosion. Our vast experi- 
ence assures you the best in chrome and chrome nickel steel fabrication of such units as you 
require for resistance to corrosion be it in an alloy pipe fitting or a complete alloy still pre- 


heater. 


Let us work with your engineers to produce the best design alloy units for 
economy in your installations. 


ALLOY WELDING & MANUFACTURING CO. 
Pittsburgh, Pa. 
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Progress - Processes - Personnel 
GEORGE REID 











Another important 
developmentin 
cracking process liti- 


Patent Club Wins 
Before High Court 








gation transpired re- 
cently when the 
United States Supreme Court upheld the case of the so- 
called Patent Club, permitting it to exist as such. In 
reversing the decision of a three-judge federal court at 
Chicago, the supreme court held that the Patent Club 
in no way restrained trade or tended to set up a monop- 
oly through its cross-licensing agreements. 

The suit involved Standard Oil Company of New 
Jersey, and Standard Development Company and its 
Tube and Tank process, Standard Oil Company (Indi- 





ana), Burton process, The Texas Company, Holmes- . 


Manley process, and the Gasoline Products Company 
and its Cross cracking process. The decision is re- 
garded as one of much importance in the clarification of 
cracking process litigation. 





Forcing of more 
small oil producers 
in North and Cen- 
tral West Texas to 
enter the refining 
business on a small scale is expected to follow in the 
wake of the new price schedule put into effect April 
21 by Humble Oil & Refining Company. Construc- 
tion of numerous small topping plants from makeshift 
equipment was already under way in the district prior 
to this new reduction in crude prices. These plants are 
set up in or near production that is without pipe line 
connections, or prorated to a marginal quota of only a 
few barrels daily per well, and the finished products are 
to be mostly sold locally, using trucks for distribution. 


Expect Many North and 
Central West Texas 
Refining Ventures 











Bryson Oil & Gas Company of San Angelo and Bry- 
son, Texas, propose to install a small topping plant near 
their producing properties in the Bryson field, Jack 
County. Wilson & Swain, who make their headquar- 
ters at Woodson, Texas, are operating a 50-barrel plant, 
located on their J. T. O’Dell shallow lease in the Wood- 
son field. The Hoffman & Page Company, with head- 
quarters at Eastland, Texas, are buying materials to in- 
stall a 500-barrel plant near Eastland that will derive 
its oil supply from nearby properties owned by the com- 
pany, while some outside production will be purchased. 
K. F. Page and C. W. Hoffman, both of Coleman, 
Texas, own this concern. 


Goff Brothers and others of Rising Star, Texas, pro- 


Pose to set up a 200-barrel skimming unit on the Kil- 
gore farm, Blake field, located in northern Brown Coun- 


ty. Frank Spinney of Brownwood, Texas, and asso- 
ciates are to erect a similar sized plant in the south por- 
tion of Brownwood, and to obtain crude supplies from 
old pumping wells within a five-mile radius of the plant 
site. Will C. Young of Archer City, Texas, has set up 
a 250-barrel capacity plant near the latter point to oper- 
ate on controlled oil, and will also purchase from nearby 
leases that are without a market outlet as sales of re- 
fined products permit. Panhandle Refining Company 
planned to erect a small skimming unit near Graham to 
handle shut-in production held by the company in the 
Cox pool, eastern Young County, but decided to build 
five miles of two-inch line from the discovery well to a 
tank car rack and ship the oil to the company’s refinery 
at Wichita Falls. M. D. Carson proposes to erect a 
small plant at Brady, Texas. 





Four moves in 14 
years in the oil 
business is consid- 
ered staying put 
pretty well. In 
1917, Curtis Bailey went with Empire Oil & Refining 
Company at Cushing. Operating that plant for a 


Refines Oil 
And Fly Fishes 











‘2 


CURTIS BAILEY 
Two Hours “Work” 


year, the Oklahoma City plant was begun, and he 
was transferred down there through part of 1918 and 
1919. Back to Okmulgee for a short stay, then to 
the original Cushing plant for nine years. In the 
latter part of 1928, he was transferred to Gainsville 
to take charge of the refinery there. Operated the 
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plant with a battery of shell stills and a twin unit 
of Dubbs until lately when the company installed a 
modern skimming and rerun unit—built by Winkler- 
Koch. 

All fish stories are open for investigation and argu- 
ment. If it were not for the fact that they are shown 
on the chain in the picture, and that Curt is a mem- 
ber of the Rotary Club in Gainsville, one would be 
prone to think twice, perhaps, before he would give 
credence to a story that the fish shown were caught 
in a period of two hours between the time he left 
home in Gainsville and returned from the lake in 
Oklahoma where these were taken by fly casting. 





P. I. Tinkler, re- 
finery superintend- 

| ent for H. F. Wil- 
| cox Oil & Gas Com- 
pany, at Bristow, 
Oklahoma, became associated with that company 
several years ago in the capacity of construction 


Doubles Capacity 
With Few Changes 








engineer, after several years experience as refinery 
Superintendent with other companies. His training 
as an engineer dates back to the University of Ten- 
nessee where he had conferred upon him the degree 
of Master of Science. Afterwards, he was professor 
of science in that school until the late fracas over- 
seas. He immediately enlisted and was transferred 
to the navy as a lieutenant. 





P. I. TINKLER 


Professor of Science 


In his work with H. F. Wilcox Oil & Gas Com- 
pany he has built and arranged the refinery so that 
it is flexible enough that he may run fresh crude 
through a part of the skimming plant while he re- 
runs pressure distillate in the other part, or he may 
run crude through the combined units, forming a 
plant for straight line skimming, almost doubling the 
capacity of the plant by having made a few inexpen- 
sive changes. 
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Refinery construc- 
Construction in France tion in France is 


Awaits Senate Decision held back waiting 
final action by the 


senate on the Com- 
pagnie Francaise des Petroles oil measure, wherein the 
French government is given absolute right to 80 per 
cent of the company production, and wherein provision 
is made assuring 25 per cent of domestic consumption 
of petroleum products to Compagnie Francaise du Raf- 
finage, subsidiary of the crude oil producing company 
just named. If the senate passes on the measure in the 
same form as the Chamber of Deputies, an early begin- 
ning of refinery construction work is expected. Stand- 
ard Oil Company of New Jersey, Gulf Oil Corporation, 
and Atlantic Refining Company are important Amer- 
ican companies interested in the French refining indus- 
try. Large quantities of crude from South America 
or the United States will be required for refining in 
France, pending further development of crude supplies 
in Iraq, where the French government, along with Brit- 
ish, American and Dutch companies, holds an interest 
in Iraq Petroleum Company’s extensive and _ prolific 
concessions. 














Relocation of fuel 
lines on motor ve- 
hicles to permit use 
of fuels assuring 
maximum power, 
easy starting and quick ecceleration without loss of ef- 
ficiency or engine stoppage through “vapor lock,” will 
be sought by the board of directors of the American 
Petroleum Institute through co-operation with the board 
of directors of the National Automobile Chamber of 
Commerce and the Council of the Society of Automo- 
tive Engineers. In a resolution unanimously adopted 
by the Institute board, it was explained that motor fuel 
must vaporize at fairly low temperatures in order to 
provide easy starting and quick acceleration of the 
motor. If, however, the fuel in the pipe leading from 
fuel tank to carburetor is overheated, as by locating the 
pipe too close to the exhaust line, it may boil in the 
pipe and the vapor formed by the boiling process will 
halt the flow of the fuel, reducing power or stopping the 
engine. 


Institute to Assist in 
Vapor Lock Elimination 








According to the 
Bureau of Mines, 
carbon black produc- 
tion in 1930 im 
creased to a new 
high level when total output amounted to 379,942, 
000 pounds, an increase over 1929 of 13,500,000 pounds, 
or 3.7 per cent. The oversupply of carbon black in 1930 
was reflected in declining prices. The average value pet 
pound reported by producers for that year was 391 
cents. This represents the lowest price recorded since 
the compilation of statistics was begun by the Bureat 
of Mines. 


Carbon Black 


Production Increases 
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y JERGUSON 


REFLEX GAGES 


have been used for steam boilers for 25 years 
and are now being used by leading oil companies 
for indicating oil levels in tanks, towers, stills, etc. 


The 


empty 


space 


appears 
WHITE 














The 
liquid 
shows 
BLACK 


They are safe and durable at the highest pres- 
sures and temperatures. We can furnish gages 
with or without valves for every type of service. 
Full information upon request. 


Jergsuson Gage & Valve Co. 


ees 


87 FELLSWAY 
SOMERVILLE, MASS. 
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Name . 





ed 





City and State 





as a permanent 
tmprovement 





Tank farms, Oil Refiners, Bulk Dis- 
tributing Stations require that a fence 
not only be strong and unclimbable but 
permanent as well. Wickwire Spencer 
Chain Link with the heavy sections of 
framework and fabric of Copper Bear- 
ing Steel hot dipped galvanized will be 
in service long after the bookkeeper 
has depreciated it to a dollar. And dur- 
ing its useful life there is a minimum of 
maintenance. In view of its durability, 
Wickwire Spencer Chain Link Fence is 
surprisingly low in cost. A representative 
will be pleased to quote you on material 
only .or a completely erected Fence. 


WICKWIRE SPENCER STEEL Co. 


41 East 42nd Street, New York City 
Buffalo Sales Office: 1 River Road 
Worcester Chicago Cleveland Philadelphia Tulsa 
Pacific Coast Headquarters: San Francisco 
Branches and Warehouses: Los Angeles, 
Portland, Seattle 
Distributors and Erectors in all principal cities. 





Please send me without obligation on my part, your latest 
fence catalog. 


Address . 


oeeeee eee ee eee ee ee eee eee eee eee ereeeeeeee 





ore eee eee eee eee eee eee eee eer eeeeweeeeeee 








172 





The estimated quantity of natural gas burned in the 
production of carbon black in 1930 amounted to 266,- 
471,000,000 cubic feet, a slight increase over 1929. The 
average recovery of carbon black per 1000 cubic feet of 
gas burned was 1.43 pounds, the highest recovery re- 
corded since statistics were first compiled. A factor 
in the increase in average yield in recent years has been 
the introduction of the retort process by which as much 
as 10 pounds per 1000 cubic feet of gas has been ob- 
tained. Texas is credited with 72 per cent of the pro- 
duction total of the United States. The Panhandle of 
Texas produced 94 per cent of all the carbon black 
made in Texas in 1930. The bulk of the sales of car- 
bon black in 1930 was made to rubber companies, fol- 
lowed by ink companies, paint companies and others. 


gv PLA! 
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"i Lost TIME ACCIDENT 


BEST PREVIOUS RECOR 
“9 vays,/04 000M aN HOUR 
SAPERY PAYS 





D. J. CAREY 
Wants Safe Workers 





D. J. Carey, who 
has charge of the 
refinery, the Burk- 
burnett gasoline 
plant, and the plant 
in the Northwest Field for Tidal-Western Oil Cor- 
poration, has a bunch of men working for him who 
have broken their previous safety record by 30 days 
and are still going strong. Carey instituted a safety 
program in his district, and has thrown the respon- 
sibility on the shoulders of the personnel of the three 
plants. They get together for a half hour each week 
and elect a safety committee. This committee has 
the responsibility of watching for hazards in the field 
and the plant yards. When one is found, they report 
to the man in charge of the plant who immediately 
takes action to remove it. 

Carey has been in the employ of Tidal-Western 
Oil Corporation for about 11 years, working his way 
up to superintendent of the district. 


Safety Effort 
Gets Results 








The thirteenth Ex- 
position of Chemical 
Industries to be held 
during the week of 
May 4 in the Grand 
Central Palace, New York, will, like its predecessors, 
furnish an impressive and interesting demonstration of 


The Chemical 


Exposition | 
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the latest contributions of chemistry to industrial prog- 
ress. 

The raw material resources of Canada, the South, 
and other sections of the country, will be strikingly dis- 
played, and processes for their utilization shown. Equip- 
ment, from the newest instruments of precision and 
delicate apparatus of the laboratory through that of 
semi-works size to full-scale plant machinery for hand- 
ling and processing raw materials, and weighing, pack- 
aging, and labeling products, will be an important fea- 
ture of the exposition. 

For the benefit of students and teachers provision has 
been made for the conduct during the exposition of 
courses on industrial chemistry and chemical engineer- 
ing, for which the exhibits furnish an exceptionally in- 
forming background. 

While the primary appeal of the exposition is directed 
to those immediately concerned with the manufacture, 
sale, or use of chemical products, chemistry now so per- 
meates our whole industrial structure that the develop- 
ments shown should have a profitable interest for all 
executives and financiers. 





Walter W. Scheu- 
mann, until recently 
chief chemist for 
Cities Service Re- 
fining Company, 
been appointed chief 


Promoted to 
Chief Chemist 








Boston, Massachusetts, has 
chemist for Empire Oil & Refining Company and will 
have headquarters at Okmulgee, Oklahoma. In this ca- 
pacity he will have supervision of the laboratories of 
Empire Refineries at Chicago, Ponca City, Cushing, and 
Okmulgee, Oklahoma, and Gainesville, Texas. Mr. 
Scheumann succeeds A. L. Davis, who was recently 
transferred to the patents department of the Doherty 
research Company in its New York offices. Mr. 
Scheumann has been succeeded at the Boston refinery 
by A. H. Alden, Jr., recently appointed chief chemist 
for Cities Service Refining Company. 





Atlantic Refining 


Atlantic Plans Company executives 


Gasoline Line | have organized Key- 
| stone Pipe Line 


Company of Penn- 
sylvania; and this company will build a gasoline pipe 
line from Atlantic Refining Company’s Point Breeze 
refinery to Scranton and Harrisburgh, Pennsylvania, 
and thence to the New York state line. It is proposed 
later to build a second line from Point Breeze to Pitts- 
burgh and Franklin, Pennsylvania, where Atlantic Re- 
fining Company also has refineries. 

Authorized capital of the pipe line company is $100,- 
000. J. W. Van Dyke, chairman of the board for At 
lantic, is president; W. M. Irish, president of Atlantic 


s. 





















MAY, 1931 A Gulf Publishing Company Publication 





SOLVING 
DIFFICULT 
" REGULATOR 











ENGINEERING COMPANY 
Tulsa, Oklahoma 
SURFACE cisterna wonleaiies 
Toledo, Ohio 





| PROBLEMS . . 








Bie illustration at the left 
shows Wilgus Regulator on reboiler and 
liquid level controller, on stabilizer in a 
large gasoline plant. This particular job 
required exceptionally close regulation 
under extreme fluctuating conditions, and 
again Wilgus was called on to solve the 
difficulties . . . and did so with the ‘usual 
satisfactory results. Send your problems to 
Webster . . . we welcome the difficult 


ones! 














The new Duriron No. 50 centrifugal, self-priming pump is 
a general utility unit of high efficiency for handling acids 
and sludge acid. 


DURIRON 





ECONOMY PLANS 


call for this new corrosion-resistant 
self-priming Duriron Pump 


In these days of cutting costs, a general utility 
pump like the new No. 50 Duriron Unit, presents 
distinct advantages. Centrifugal type—self-prim- 
ing—highly resistant to both corrosion and abra- 
sion—with longer life and lower upkeep in 
handling weak or strong acids or sludge acid. 


Rating charts prove the marked efficiency of 
this unit—75 gal. per min. to a head of 30 ft., at 
2.6 h.p., with liquids having the viscosity and 
spec. grav. of water. 2” suction and discharge. 


Impellers are open type, 5%” or 7". Write for 
additional details. 


THE DURIRON COMPANY, INC. 


412 N. Findlay St. Dayton, Ohio 
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is vice president; and R. C. Tuttle, manager of marine 
transportation, is treasurer of the New Keystone Pipe 
Line Company. 





| Ebano Oil Company, 
| Ltd. British —sub- 

sidiary of Pan 

American Petroleum 

& -Transport Com- 
pany, a subsidiary of Standard Oil Company 
(Indiana), has acquired controlling interest in Petro- 
leum Storage and Finance Corporation, Ltd. a 
holding company for a number of British oil marketing 
organizations, operating exclusively in the English mar- 
ket. Among the companies involved are Cleveland Pe- 
troleum Products Company, National Filling Stations, 
Ltd., and Ellsmere Port Oil Wharves, Ltd. This move 
provides additional outlets for products of the purchas- 
ing company in England. Recent reports state that the 
Pan American Petroleum & Transport Company have 
made agreement with Petroleum Storage and Finance 
Corporation for the supply of 30,000,000 gallons of 
gasoline this year and for further amounts in succeed- 


Indiana Standard 
Buys British Company 





ing years. 





| The Athens, Louisi- 
ana, gasoline plant, 
known as the “Sugar 
Creek” plant erected 
by Louisiana Gas 
& Fuel Company, Standard Oil Company of Louisiana 
and Triangle Drilling Company, was recently placed 
in operation. This plant was designed and con- 
structed by Stearns Rogers Manufacturing Company, 
and is the fourth within a year for this concern to 
build in North Louisiana. Forty-five million cubic 
feet of gas daily can be handled within the 
operating pressure range of 350 to 500 pounds. The 


High Pressure Gasoline 
Plant in North Louisiana 





gas carries an average gasoline content of one gal- 
lon per thousand cubic feet and reaches the plant 
under well pressure. Double weathering system is 
used to reduce the amount of recompressor capacity 
necessary to put the fixed gases back into the line. 





“Sugar Creek” plant near Athens, Louisiana, 
now operating 
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The plant is equipped with “Oil Froth” absorbers 
and other J. A. Campbell Company equipment. Open 
type cooling sections are used in the deckless cooling 
tower. Steam is supplied by a battery of three water 
tube boilers. The plant and pipe line are protected 
by “Mist-D-Fier” scrubbers. Storage for 100,000 
gallons of gasoline and 25,000 gallons of absorption 
oil is provided at the plant. 





Meetings of techni- 
cal societies are often 
wearisome and irri 
tating because the 
programs are crowd- 
ed and the authors use so much time in presenting their 
papers that none is left for discussion. In order to 
make the printed transactions most useful for refer- 
ence, the number of papers should increase rather than 
decrease, but to allow discussion, which is often more 
valuable than the paper that produced it, some means 
must be found to diminish the time taken in presenta- 
tion of papers. 


Joint A. S. T. M. and 
A. S. M. E. Meeting 





An attempt to solve this problem will be made at the 
June meeting of the American Society for Testing Ma- 
terials (June 23, Hotel Stevens, Chicago), at which two 
sessions will be devoted to a joint symposium of the 
A. S. T. M. and A. S. M. E. on the engineering prob- 
lems involved in the use of metals at high temperatures. 
The symposium will deal with the engineering trends in 
the needs of the power plant, oil, chemical, metal, auto- 
motive, and ceramic industries for metals for high-tem- 
perature service, and with the properties of available 
materials for such service. 

There will be nearly 30 papers, but they have been 
written with the express understanding that no author 
is to present, or even to summarize, his own paper. The 
high spots of all the papers on the engineering needs of 
the industries will be summarized at the first session 
by a representative of the Joint Committee of the A. S. 
T. M. and A. S. M. E. on the Effect of Temperature 
on the Properties of Metals, which committee is spon- 
soring the symposium. Another representative of the 
committee will summarize the papers on the properties 
of the various alloys, for the second session. 

Neither representative has written any of the papers, 
but the task of each is to set forth a general picture of 
the engineering ‘situation as it is brought out in the indi- 
vidual detailed papers. The subjects will then be 
thrown open to discussion, with the authors ready to 
answer questions that will be fired at them, but other 
wise being “seen but not heard.” It is thus hoped to 
combine the advantages of giving, for reference, a com 
plete picture of the engineering situation in the printed 
transactions, with active and: interesting discussion at 
the meeting itself. If the scheme works, it should offer 
a way out from the boredom of many overcrowded 
technical meetings. 
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CLEAN YOUR OIL 


before barrelling or packaging. Remove the 
pipe line and tank accumulations, moisture 
and dirt by passing the finished oil through 


SHRIVER 
BLOTTER PRESSES 


They provide a most economical and efficient 
means for*accomplishing this work not only 
for oils but gasolines as well. 


Contacted oils when passed’ through 
SHRIVER BLOTTER PRESSES, are given a 


sparkling, bright, animated appearance. 


Your inquiries are solicited. 


T. SHRIVER & COMPANY 


Established 1860 


848 HAMILTON ST. HARRISON, N. J. 


A FILTER PRESS FOR 


SHRIVER © 


FILTER PRESSES 


EVERY PURPOSE 








FILTER CLOTH DIAPHRAGM PUMPS 
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The Fibre in 
Flexitallic Gaskets 
comes out of tests as 
pliable as when new! 


a 

One of a number of 
stock Flexitallic Armor 
Clad Gaskets, photo- 
graphed after severe 
full year’s test in one 
of the most important laboratories in 
the country. Temperatures varied from 





a 0° to 750°; pressures varied up to 350 


Ibs. Not one of the Flexitallic Gaskets 








SS 





Use S&K 


GEAR PUMPS 


to handle oils— 
light or heavy, hot or cold 


Built for pressures up to 1500 Ibs. 


Special balancing feature insures long life. 


Bulletin 17-A gives complete information. 


CHUTT E 1253 N. 12th Street 
GRATING ru apepuia, pa. 














Resiliency 
retained by 
exclusive 
new feature 


leaked or showed any deterioration the 
entire test. 


Inside the armor cladding is a standard 
Flexitallic Gasket in which metal and 
asbestos are so spiralled that the Flexi- 
tallic Gasket pushes tight against the 
squeeze. After a year’s severe service, 
the resiliency was still present due to 
the exclusive new feature which pre- 
vents the Gasket from deteriorating. 


All Flexitallic Armor clads have-double 
thickness armor at most essential place. 
Gasket thus doubly resists troublesome 
acids and highest pressures. No admis- 
sion for vapors or fluids; condensation 
has no effect. Gasket can’t bake hard. 


Try Flexitallic Gaskets, plain or Armor 
Clad, for their resiliency; long-life; re- 
usability, leak-proof, trouble-free serv- 
ice. 


Steel, Monel, Copper, Aluminum, Bronze, Stainless Steel — 
whatever metal best fits your need. Representatives in  metro- 
politan districts. Samples and literature furnished immediately. 


¥ 
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ROTO TUBE CLEANERS 
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Roto air-driven Cleaner for Oil Still Tubes, made 
in sizes for 3” tubes and larger. 





Roto Still Type Drill Head Roto Unit Drill Head Te 


THE ROTO CO. ““Néwck'se, 0 NEWARK,N.J.|| | 
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For Accurate Measurement of Oil at any Stage of 
Refining, Shipping, Storage or Selling. * 
a 
Eas 
The EMPIRE | | : 
der: 
sup 
7 . . . . T 4 
A Positive Displacement Oscillating ¢ 
Piston Design Ne 
’ , Re 
Highly accurate. Strong and durable. Easy to install. | 
Economical to maintain. Simple to operate. Requires no aD 
The EMPIRE is different from complicated servicing. Made in all sizes, from 5” to 6", exp 
every other type of meter offered in standard (150 lbs. working pressure to square inch) and cate 
for oil measuring work. The ac- | high pressure (300 Ibs. and up) types. om 
tion of its measuring unit is a Nie 
gentle, almost floating motion, with 
balanced pressures and a minimum Send postal for fully descriptive pamphlet 125-R. 
of friction. This unique design en- Mo 
ont high EMPIRE to — its orig- Re 
inal high accuracy under operating e : 
conditions that quickly destroy the National Meter Company refi 
or 299 Broadway, New York mod 
crea 











Branches in all principal cities. 





























REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 











ONTINUED activity in refinery construction and enlargement is reported in the month’s 
news. Six new domestic refineries are proposed or under construction. The new fields of 
East Texas continue to draw the attention of refiners and five new plants are reported 

for that district, adding about 10,000 barrels capacity for that district. 

Three refineries have resumed operation. Two plants announce enlargement programs. New 
refineries are announced for Germany and Argentina, and one Mexican plant is doubling capacity. 
The Soviet government is contracting for much additional refining capacity and certain indications 
in France point to early activity in refinery construction. 

New processes and combinations of processes attracting attention of American refiners point 
to continued replacement of obsolete facilities and it is expected that the industry in this country 
will spend much more money this year than last, for replacement and supplementary processing 
equipment. Details of activities recently reported are presented in the following notes. 





Bell Oil & Gas Company, Tulsa, 
is reported planning early con- 
struction of a 5000-barrel skim- 
ming plant in the East Texas producing area. Company officials 
have completed a survey of the fields in East Texas, and it is 
reported that it is planned to utilize equipment recently secured 
through the purchase of a skimming and cracking plant in 
Kansas. Bell Oil & Gas Company is operating a refinery at 
Grandfield, Oklahoma, and is associated with Danciger Oil & 
Refining Company in the operation of a plant at Pampa, Texas. 


Another East 
Texas Refinery 


The Big Indian Syndicate is re- 
ported to have made preliminary 
plans for the construction of a 
refinery at Arp, in the East Texas producing area. Other re- 
ports state that the company may change plans and erect the 
skimming plant at Jackson, Texas. Late maps carry this re- 
finery as Boone Refining Company. 


Arp, East Texas 
Refinery Planned 


East Texas Refining Company 
began operating its second 6000- 
barrel skimming plant in the 
East Texas area, at Longview, early this month. The company 
has been operating its first plant at Friars Switch, near Hen- 
derson, Texas, for several weeks, with C. B. Faught, formerly 
superintendent for Richards Refining Company, Big Spring, 
Texas, in charge of operations. 


Complete Second 
East Texas Plant 


Elwerath Gewerkschaft has awarded 
contract for the erection of a 2000- 
barrel skimming and rerun plant and 
a Dubbs cracking unit to Arthur G. McKee & Company. Total 
expenditure is reported at $1,000,000. The refinery will be lo- 
cated in the Hanover area on state owned lands along the bank 
of the canal at Misburg. It will operate on crudes from the 
Nienhagen and Odessa fields. 


New German 
Refinery 


Home Oil & Refining Com- 
pany, Great Falls, Montana, 
has resumed operation of its 
tefinery in that city. The company has completely rebuilt and 
modernized the plant, increasing storage capacity, but not in- 
‘reasing the rated capacity of 1000 barrels per day. Crude “is 
Secured from the Pondera field. 


Montana Plant 
Resumes Operations 


Huasteca Petroleum Company 
recently announced that it would 
spend between one and two million 
dollars in enlarging the refining facilities at its Mexico City, 
Mexico, plant. This will increase capacity sufficiently to elimi- 
nate the importation of gasoline from Veriezuela to meet com- 
pany requirements. 


Enlarge Mexico 
City Refinery 


A. Johnson & Company, Stock- 
holm, Sweden, has begun oper- 
ating its new 800-barrel ca- 
pacity Dubbs cracking unit. This is said to be the most north- 
erly refinery in the world. Prior to the installation of this unit 
the refinery produced road asphalt. M. Almquist, formerly 
superintendent of the Warner-Quinlan Company refinery at 
Warners, New Jersey, is manager of the Johnson plant. 

The new unit, designed for flashing operation at a maximum 
operating pressure of 200 pounds for the production of gaso- 
line and fuel oil, consists of a Universal Oil Products 61-4 in 
outside diameter tube radiant heat furnace, with single elec- 
trically welded reaction chamber, 10 feet in diameter by 30 feet 
high, an electrically welded dephlegmator, three feet six inches 
in diameter by 28 feet high, surge type reflux pump, residuum 
flashing system, control. house, and the necessary pumps and 
auxiliary equipment. 


Operating Swedish 
Cracking Unit 


Kendall Enlarges Kendall Refining Company, 
Bradford, Pennsylvania, is 


Bright Stock Plant adding 70 tons refrigeration 


capacity and a new tube still rerun unit. York Ice Machinery 
Corporation is supplying the refrigerating equipment and Alco 
Products, Inc., is building the rerun unit. A Carpenter Chiller 
is being installed. Low cold test bright stocks are to be pro- 
duced in larger quantity. The cost is estimated at $200,000 for 
these improvements. ‘ 


Enlarge Kettleman Kettleman Hills Gasoline Com- 
pany, operating a 2500-barrel 


Hills Refinery skimming plant at Hanford, 


California, has announced plans to increase the crude capacity 
to the end that instead of a present production of 30,000 gallons 
of gasoline daily, production will be 80,000 gallons per day 
when the expansion work is done. H. H. Bell is president of 
the company. 
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REFINERY AND GASOLINE PLANT ACTIVITIES 





New Gregg County, The S. S. Korei interests of 
Wichita Falls, Texas, have pur- 


East Texas Plant chased a_ site at Gladewater, 


Texas, for a skimming plant. The site is reported 500 feét by 
600 feet in size. The first unit is to be in operation late this 
month, with a capacity rating of 1000 barrels per day. Ultimate 
plans call for a capacity of 4000 barrels. 


MacMillan Petroleum Corpora- 
tion, with headquarters in Los 
Angeles, is constructing a 7000- 
barrel skimming plant four miles from Longview, Texas, on the 
M. Smith farm, between Willow Springs and Camps, on the 
south side of the Texas & Pacific Railroad, southwest corner 
of the I. C. Skillern survey. The MacMillan organization op- 
erates refineries at Long Beach, California, Norphlet, Arkansas 
and Borger, Texas.. The plant of Slack Petroleum Company, 
announced last month in these columns is located a short dis- 
tance west of the new MacMillan refinery and on the north 
side of the railroad. The latter skimming plant has a rated 
capacity of 2500 barrels. 


McMillan Builds 
Plant at Longview 


eo it > : - es, . 
Increase Butane Pacific Public Service Company, 

through its subsidiary, Natural 
Gas Plants 3 2a earn 

Gas Corporation of California, 
continues to increase its facilities for distributing butane gas, 
having completed a distribution plant near Yreka and another 
at Arcata. Distributing plants will also be built in various 
points in Oregon and Washington. 


The Argentine government has granted 
permission to a Buenos Aires company 
for the construction of a 10,000-barrel 
refinery in that city. The plant will import most of its crude 
oil requirements and produce gasoline, kerosene, and fuel oil. 
Reports did not give the company name. 


Refinery in 
Argentina 


Refinery Gas Pure Oil Company has started work 
Marketed on an eight-mile gas pipe line from its 

new refinery six miles north of Toledo 
to the plant of Libbey-Owerns-Ford Glass Company, Rossford, 
Ohio. The line will transport this by-product gas from the 
refinery to the furnaces of the glass company providing an out- 
let for the gas production of the plant and give better eff- 
ciency at the glass works. 


Ring Refining Company has 
been organized to build a re- 
finery in the Bandini industrial 
district, near Los Angeles, the plant to operate on crude pro- 
duced in the Los Angeles basin. Immediate erection was con- 
templated at the time of organization a month ago, but plans 
have been changed and actual work has not been started. 
Early reports placed capacity rating at 4500 barrels. (See 
REFINER AND NaATuRAL GASOLINE MANUFACTURER, April, 1931 
page 61.) 


Los Angeles 
Refinery Planned 


Kilgore, East South Kilgore Refining Company 
has been organized by Clarence 


Texas Refinery McFall, Guy J. Stumpff, R. K. 
Haley, and J. M. McDonald. The company plans to start im- 
mediate construction of the first refinery in the Kilgore district 
of the East Texas producing area. 
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Standard Oil & Refining 
Company of Delaware, has 
been organized by John 
McCullough, Oklahoma City, who with his associates recently 
purchased the properties of Crump Refining Company, Okla- 
homa City. The refining involved is rated at 2000 barrels daily 
capacity, and has been running only intermittently during the 
past year because of difficulty in securing crude. 


Take Over Oklahoma 
City Refinery 


Standard Oil Company of Califor- 
nia and General Foods Corpora- 
tion are planning the formation 
of a company to be known as Pacific Frosted Foods, Inc., for 
the commercial development of Birdseye quick-freezing patents 
on the West Coast. Standard Oil Company of California is 
interested through its management control of Pacific Public 
Service Company, having extensive interests in refrigeration. 
Through this affiliation the Birdseye process is made available 
to the western perishable foods industries. 


Standard Forms 
New Company 


Pecos Diamond Refining Com- 
pany, Artesia, New Mexico, is 
reported planning to begin op- 
erating its small skimming plant 10 miles southeast of Artesia 
early in May. 


New Mexico Plant 
to Operate Soon 


The Caminol Company, re- 
cently organized by interests 
connected with the Twin Bell 
Syndicates at Santa Fe Springs, will take over El Camino Oil 
Company’s refinery, near Los Angeles, and will convert its 
crude production into gasoline for local markets. In addition, 
the production of more than a dozen small producers will be 
handled by the refinery. Officers are Thomas Lipps, president, 
and R. E. Hines and C. B. Colby, vice-presidents, with Hines 
as general manager. 


California Refining 
Company Organized 


The Texas Company has 
resumed operations at its 
10,000-barrel Casper, Wyom- 
ing, refinery. The plant has been shut down for several months 
during which time it has been reconditioned and new distilla- 
tion equipment added. 


Casper Refinery 
Resumes Operations 


Soviet Refining U. S. S. R. Statistical Bulletins 
Activities issued recently by the Supreme 


Economic Council of the Soviet 
Republic state that there are now 32 refineries in the Trans- 
caucasian area capable of refining 105,000,000 barrels of crude 
annually and that increases in capacity will be effected to the 
end that annual capacity in 1933, the last year of the five-year 
plan, will be 300,000,000 barrels. Among the American manu- 
facturers to build new plants in Russia is Foster Wheeler Cor- 
poration which recently was given contract for six refining 
units, two to be erected in Grozny and four in Baku. 


Western Oil & Refining 
Company, Los Angeles, 
has been placed in re 
ceivership with Robert C. Gills appointed to take over opera 
tions as receiver. The company was organized by Richard C. 
Florian some years ago and has been operating a 12,000-barrel 
skimming plant and 4000-barrel cracking plant at Wilmington, 
California. The company engaged in marketing, refining and 
exporting. 


Western Refining 
Company Receivership 
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Eliminate All Fire Hazard 
in Your Motive Power 
; The ideal prime movers 
< for oil refineries is the 
safe, dependable, noise- 
y less and economical 
COPPUS STEAM 
TURBINE 
; SAFE 
a because there is no danger of 
" short circuits or sparks and because 
‘ all mechanism is entirely enclosed. 
DEPENDABLE 
c because of its extreme simplicity— 
few parts and the well proven basic 
l. principles. 
e 
NOISELESS 
on account of design and all parts 
\- being enclosed. 
iS t ‘ 
- ECONOMICAL 
a ower and ' because its fuel or power can be 
surplus steam. Also because its ex- 
i haust steam is free from oil and 
d | ? can ie used for process and heating 
spee in a tube cleaner 2 nee 
T mean quicker work—getting the | Coppus has a size for 
il . - ‘ each particular job. 
unit back into production soon- 
) 
a, er, thus decreasing overhead and Send for the interesting 
De : Bulletin 135-5. 
' maintenance costs. 
it, 
eS 
Lagonda Cleaners 
as 
ts have always developed power 
n- necessary for average tube clean- 
. ing work. When air consump- 
tion is a minor consideration, | 
e Lagonda cleaners can be adapted | 
ne to all requirements. al 
iet a 
\s- Lagonda can furnish the 
rf cleaner to meet your every need. 
e @ i 
mA Our recommendations are based ‘| 
ju on thirty years experience. | 
yr- if 
ng y 
Ask for catalog X-10. 4 
, 
ng fl 
es, 4 
io : 
[a- 
C. ( a - . . 
rel oppus ngineering Corporation 
7” Besid ube ts fo iler r ° 
nd laponda makes snes fection Cap sed Viceler Reutting Mechine 2 | 360 PARK AVENUE WORCESTER, MASS. 
leaner Feeding Device for curved tube boilers, a Boiler Tube Cutter Barham 
of merit. Ask for details. X-1481 








THE REFINER AND NaTuRAL GASOLINE MANUFACTURER 


me L/GHTNIN i 
aerueN-pead «nd Side Angular Types 


MIXERS for Fixed Installations ! 
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MEXInc filtering mediums, and washing of oils thoroughly, yy 

quickly and economically is an important process in the mak- id 

ing of your product! That is why LIGHTNIN mixers become daily hous 

more important to you and your field. The “double action” illus- on t 

trated here is the reason for LIGHTNIN thoroughness; LIGHTNIN on t 

speed; LIGHTNIN economy in time and labor saving. And there TI 

is a LIGHTNIN with just the size ... power . .. and capacity you prt 

require. pelle 

; mow 

LIGHTNIN AGITATORS psi 

rom 

Mage for tanks of any size or shape... Fron 

open or closed. Explosion proof ratty 

I motors if required. sie 

"A 1S HD. Ged unk installed on 0 Write for details. Th 
30,000 gallon tank. leadi 

to eli 

MIXING EQUIPMENT CO., INC... i 
Originators and Largest Manufacturers of Portable Electric Mixers able Type ; Co 

1040 GARSON AVENUE, 229 East 38th St., Model M BE 
ROCHESTER, NEW YORK New York, N. Y. LIGHTNIN fasins 
— “M 
For efficient and effective y 

x Mu 

heat transfer operations J» 


outste 
G-R Heat Transfer Apparatus often effects remarkable § 's a 


. . . which 
improvements in heat transfer processes. In some instances ff , 


G-R Units have accomplished quicker and more complete & vent ; 


condensation and cooling than previous equipment with jf 
centri 


several times as much surface. In many other installa J the . 
tions G-R Units are providing thorough satisfaction when ff * ma 


handling corrosive or dirty fluids which quickly caused a 
failure of other types of heat transfer apparatus. sure 
, ; ; formit 
Investigate G-R Equipment for your own condensing, & tetwe; 


cooling or heat transfer processes. Write for Bulletin = 
“as . e os . er 
describing the many types in detail and explaining thet BF ong, 


special advantages and applications. Oth 

, descrit 
Upon 1 
shown 


The Griscom-Russell Company 
285 Madison Ave., New York 


Branches in principal cities 


riscom-{Kussell 


Heat Transfer Apparatus 
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Centrifugal Pumps 
GOULDS PUMPS, INC. 


Goulds Pumps, Inc., Seneca Falls, New 
York, announces that 24-hour shipment of 
complete centrifugal pumps, either from 
the factory, the company’s branch ware- 
houses or from a distributor will be made 
on the new flexi-unit line, recently placed 
on the market. 

The flexi-unit centrifugals comprise 11 
standard pump units, with changeable im- 
pellers, and nine universal bedplates for 
mounting any size motor from one-quar- 
ter to 50 horsepower and with speeds of 
from 1450 to 3450 revolutions per minute. 
From this limited stock of parts 150 
pumping combinations can be produced, 
for capacities from 10 to 1100 gallons per 
hour, at heads to 350 feet. 

The manufacturers point out that the 
leading feature of the flexi-unit line is 
to eliminate long delays necessary in ship- 
ping a built-to-order factory centrifugal 
job. 

Complete information on this new line 
is available upon application to the manu- 
facturers at Seneca Falls. 


“Murfco”” Expansion Joint 
MURPHY MACHINE COMPANY 


Murphy Machine Company, Wither- 
spoon building, Philadelphia, announces 
the new “Murfco” expansion joint, the 
outstanding feature of which is that it 
has a permanently fixed extension guide 
which is rigidly attached to the body of 
the joint proper. This feature is to pre- 
vent any possibility of misalignment and 
hence to preserve the packing in its con- 
centric position with the sleeve proper. 
The design is to eliminate leakage and 
to materially simplify the joint. 

Alemite fittings lead a charge of zinc 
oxide lubricating compound under pres- 
sure through a metal distributing ring, 
lorming the lubricant into a thin film 
between the packing and sliding sleeve. 
Hence the packing is impregnated and 
Preserved in a soft pliable and resiliant 
condition. 

Other features of this new joint will be 
described in detail by the manufacturers 


pon request to the Philadelphia address 
shown here. 
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Dieform Water Coil 


Dieform Water Coil 
BAILER METER COMPANY 
Bailer Meter Company, Cleveland, an- 
nounces a neat, compact method of secur- 
ing representative test water samples in 

the dieform test water cooling coil. 

These coils, consisting of a tube within 
a tube, are made from copper tubing and 
dieform compression fittings. In operation 
the hot test sample enters the smaller 
inner tube at the top while the cooling 
water enters the outer tube at the side 
outlet on the bottom. Cooling water com- 
pletely surrounds the inner tube as it 
passes upward through the annular space 
between the tubes to the side outlet at 
the top. 

The dieform test water cooling coils 
are being used to secure boiler water 
samples, steam manifold samples, evap- 
orator samples, turbine gamples and wa- 
ter samples at boiler feed pumps, feed 
water storage tanks and purifiers. 

Bailer Meter Company explains that 
most successful results are obtained by 
drawing test water samples at the rate of 
approximately one quart per minute and 
by taking a total sample of approximately 
one gallon. 

Dieform test water cooling coils are de- 
signed for working pressures up to 1500 
pounds per square inch and may be built 
specially for higher pressures if desired. 





“Murfco” Expansion Joints 


.Sanitation in 


Improved Electrode 
LINCOLN ELECTRIC COMPANY 


Lincoln Electric Company, Cleveland, 
announces a new, improved electrode for 
the arc welding of stainless steel, a prod- 
uct recently developed by Lincoln Re- 
search Laboratories. 

This electrode, known as “Stainweld 
A,” is an extruded electrode used with 
usual polarity of welding current re- 
versed. The coating of the electrode con- 
tains no carbon, often used as an arc 
stabilizer. The manufacturers have elimi- 
nated the use of carbon to eliminate the 
possibility of the molten weld metal ab- 
sorbing carbon from the electrode coating 
during the welding process. 

Lincoln Electric Company states that as 
a result of this feature the carbon con- 
tent of weld metal deposited by the new, 
improved electrode will always be equal 
to or less than the carbon content of the 
stainless steel being welded. This has an 
important bearing upon the _ resistant 
qualities of the weld since a slight in- 
crease in carbon in the weld offers to 
permit more rapid corrosion. Welds de- 
posited by this electrode are produced in 
a “shielded arc” to prevent the combina- 
tion of atmospheric oxygen and nitrogen 
with the molten weld metal to form 
oxides and nitrides in the weld. 

Physical and chemical tests have been 
made to prove the high tensile strength, 
ductility and resistance to corrosion 
claimed for welds produced with this im- 
proved electrode. The manufacturers 
placed particular stress on seeing that 
ductility of the weld metal is not sacri- 
ficed in building up a high tensile strength. 

“Stainweld A” electrodes are manufac- 
tured in 3/32, %, 5/32, 3/16 and %-inch 
sizes of the regular 11-inch lengths. 


Tumbelmixer 
U. S. STONEWARE CO. 

U. S. Stoneware Company, 50 Church 
Street, New York City, announces the 
“U. S. Standard” electric tumbelmixer as 
equipment offering economy, efficiency and 
the mixing of dry or 
liquid solutions, including oils, paints or 
chemicals. The constantly revolving 
tumbler action makes for complete agita- 
tion, producing a rapid and thorough mix. 
The outstanding feature of the chemical 
stoneware barrel is that every paggicle of 

material in the barrel is re- 


peatedly made to change its 
position relative to every 
other particle while the ma- 
chine is in motion. 

The air-tight chemical 
stoneware cover is to prevent 
evaporation and-to eliminate 
any tendency to produce ex- 
cessive aeration or foam. 

The design of: this machine 
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includes no internal shafts, gears nor 
paddles. The stoneware barrel and cover 
are described as acid, alkali and corro- 
sion proof. 

The smooth, glossy stoneware glaze 
offers easy cleaning. The chemical 
stoneware cover is ground on to 
fit the barrel. The bottom outlet 
is fitted with a rubber plug, held 
in place by means of a metal strip 
running over the top and is made 
secure by a bolt projecting from 
the boss on the barrel. The bear- 
ings on the hangers are scraped 
babbitt. The motor base is cast 
integral with the machine base. 
Grease cups are provided on the 
hanger bearings and on the jack 
shaft of the reduction gear. 

U. S. Stoneware Company will forward 
detailed information on this machine upon 
request. 


Moorlane Drip 
MOORLANE COMPANY, INC. 


Moorlane Company, Inc., 409-11 East 
Archer Street, Tulsa, has placed on the 
market the Moorlane drip, which has 
been developed as a simple, practical 
separator designed to extract entrained 
moisture from gas, air or vapors. It 
removes moisture from the path of the 
flow, and collects the condensate in a 
reservoir from which it can be trapped 
or blown from the line. 


The manufacturers describe the drip 
as having no more pressure loss from 
inlet to outlet than in an equivalent 
length of line. As the gas or vapor 


passes through the vanes it is separated 
parallel 


in thin sheets, from which 





TS 
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Moorlane Drip 


moisture is stripped by centrifugal 
force, wiping action and impingement, 
so that the gas sheets return to the 
main stream free of moisture. 


The design of the drip is such that 
gas never deviates more than 30 de- 
grees from straight line flow. Storage 











space, below the gas flow action, js 

provided for in a_ liquid. reservoir, 
which may be enlarged by extending 
the length of the shell. 

This design of drip is adaptable for 
gas lines, demistifiers after ab- 
sorbers, scrubbers ahead of com- 
pressor stations, gasoline accumu- 
lators or exhaust steam separa- 
tors. 

Moorland Company has _ had 
published an illustrated folder de- 
scribing the design and operation 
of this new product, and will for- 
ward a copy to interested com- 
panies upon request to the Archer 
Street address. 


New Steel Flooring 
KERLOW STEEL FLOORING CO. 


Kerlow Steel Flooring Company, 222- 
238 Culver Avenue, Jersey City, New 
Jersey, announces in its new 20-page cata- 
log, F-66-I, recently off the press, two 
new types of steel flooring, type “F” de- 
scribed and illustrated on pages 9, 11 and 
12, and the new Kerlow bridge and floor 
slab (series M), covered in pages 18 and 
19 of this catalog. 

The series “F” flooring is a standard 
rectangular mesh, designed for all floors 
and safety steps. Maximum opening be- 
tween the bars is 1.125 inches. Cross bars 
are 6.75 inches on centers. Weight per 
square ranges from five to 154 
pounds. This type has single bearing bars 
It is an all- 


foot 


and rectangular openings. 
purpose fabricated floor, fire-proof and 





New Design Kerlow Steel Flooring 
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FOR SOUTHWESTERN 


REFINERS TE X AS 
FIRE BRICK 
































Elgin Butler Brick Co., Athens Brick & Tile Co., 
Austin, Texas Athens, Texas 


























. Texas Clay Products Co. 
— Wath Teme” Malakoff, Texas 5 


At a lower freight cost; at a 
saving of many days time on de- 


Fills 85% of all livery; and affording an effi- 


ciency range equal to 85% of all 
refractory needs! These are the 


Refractory Needs reasons why Southwestern Re- 
finers use TEXAS FIRE BRICK. 


Write for prices. 


FIRE BRICK DIVISION 


of the SOUTHWEST CLAY PRODUCTS INSTITUTE 


ADDRESS ANY MEMBER LISTED 































lif You Treat 
Ten Thousand 


Barrels of Oil 














The Automatic—Feeder 
Weigher—Conveyor 


You use approximately 5 tons of Contact 
Clay at $20.00 making $100.00 per ten 
thousand barrels. Certain oils require one 
pound per barrel—others more, others less 
—Waste can be entirely eliminated by us- 
ing a “Schaffer Poidometer” to automatic- 
ally weigh—Proportion and feed your Con- 
tact Clay into the batch or process. 














SCHAFFER POIDOMETER CO. 
888 SMALLMAN ST. PITTSBURGH, PA. 
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BURKE totally-enclosed 
kan-Cooled Motors 


The BURKE Enclosed Fan-cooled Motor 
with its stator windings, rotor and all other 
vital parts completely enclosed and sealed 


against outside air, giving low cost protection 












against the dangers of inflammable dust, dirt, 


injurious fumes, oil and moisture. 


Longer Life — Steadier Service — 






Increased Production 





Faster heat dissipation—with double air cir- 






culation, the confined air is effectively cooled 






by circulation over the surface exposed to a 






continuous blast of outside cooling air blowing 


from one end of motor to the other. 







Bulletin 125 gives full 


information. 
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ventilating. Metal bars on edge are to 
provide for permanent and close uniting. 

Series M, Kerlow monolith floor slabs, 
are heavy duty prearmored, floor units, 
shipped precast or arranged for field pour- 
ing, whichever method may be most de- 
sirable. It is a complete floor unit, which, 
when filled with mastic or concrete, be- 
comes a finished armored floor. The units 
are manufactured in convenient sizes for 
handling and have straight or interlocking 
edges for sealing where required. The 
Kerlow monolith floor unit is removable 
for trenches, manhole cover, etc., or is 
bolted to the supporting steel for floors. 

When the floor is in place the joints 
may be filled with a mastic grout, similar 
to that used at expansion joints in con- 
crete floors. They are not filled in this 
manner for this reason, however, as the 
design and construction provide for pro- 
tection against cracking. 


New Valve Housing 
SHAND AND JURS COMPANY 


Shand and Jurs Company, Carlton and 
Eighth Streets, Berkeley, California, an- 
nounces a new valve housing, the purpose 
of which is to permit removing the com- 
plete valve for cleaning out of tank or 
minaking repairs to valve or replacing with 
a spare valve, thus avoiding delays and of 
disturbing the flow connections as well as 
the hydraulic lines. This is accomplished, 
according to the manufacturers, by re- 
moving the housing cover plate and nuts 
from studs holding the valve in place 
within the housing, the valve as a whole 
being taken out. 


It is made in three sizes, to accommo- 
date two-inch, three-inch and four-inch 
valves. It is of steel or aluminum for 
welding direct onto the tank. The outlet 
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~ WRITE TODAY FOR FREE SAMPLE ~ 
WARD CHEMICAL CORP. 


34 North Guthrie, 


Tulsa, Okla. 
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CONNECTION FOR SCREW FLANGE OR WELDING 





PME RIURE CONNECTION | 





Shand and Jurs Valve Housing 


is for the flange, screwed or welded con- 
nection, 

The design is to prevent mixing of 
liquids in the drainage from the tank or 
from the housing. 


Mechanical Drive Turbine 
ELLIOTT COMPANY 


Elliott Company, Jeannette, Pennsyl- 
vania, announces a new and improved 
mechanical drive turbine, which incorpo- 
rates in its design many features of 
larger turbines for generator drive, such 
as horizontally split casing, steam and ex- 
haust connections in lower half of casing, 
stiff shaft rotor; balanced both statically 
and dynamically, a three-weight governor 
with all sliding friction eliminated which 
insures quick response to load changes, 
emergency overspeed governor separate 
and distinct from the constant speed gov- 
ernor, each governor actuating its own 
valve, supports providing for both axial 
and lateral expansion. 





Elliott Turbine 


This turbine, called the Type AY, 38 
for a size range from five to 60 hors 
power. When lagged, and built with cast 
steel casing and steam chest, it is suita 
for operation with 400 pounds steam pres 
sure and 700 degrees temperature. 

It is a single-stage turbine, the rotof 
having either two or three bucket W 
depending upon conditions. 
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Fates About Firebrick Joints 


Fourteen years ago we strongly urged the 
use of a thin cement joint for firebrick con- 
struction in place of the thick fire clay joint 
which was then the general practice. 


Today the thin joint is generally recom- 
mended by firebrick masons and firebrick 
manufacturers as they now produce high 


Select the brick best suited to your needs, 
bond them with HYTEMPITE and you make 
certain the best refractory service. 


HYTEMPITE joints do not erode as there’s 
practically no joint—just a brick to brick sur- 
face throughout the structure—No Shrinkage 
—No Cracks—No Leakage. 


Thick joints of Hytempite mixed with crushed 


quality brick and tile that are true to size 
and shape. 


fire brick can be used when the lack of uniformity 
of brick makes a thick joint necessary. 


BAFFLES 


QUIGLEY GASAAHE 
Hytempite is pack- 
ed in steel s Gir- 
tight containers of 
the following 
weights: 800 Ibs., 
Po lbs., and 100 
$e 


a 
for boilers and stills are made of crushed 
old firebrick bonded with Hytempite. This 
mixture is either tamped in place againsta FP 
lattice-work form or “shot” with the Quig- 
ley Refractory Gun. They are now in- & 
stalled in boilers with a total capacity of & 

- 


over 500,000 B.H.P. 
Ask for Folder BR 136. 


QUIGLEY COMPANYac. 


INDUSTRIAL SPECIALTIES 
56 West 45th Street, New York 


> Distributors with Stock and Service in every Industrial Center 


* Thick Clay Joints vs. Thin Hytempite 
Joi: 
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Hytempite Joints have great strength 











TAG Throttling Level 
Controller 


valve in a throttling 
he range of the 
quids up to 300 


RECORDERS 


« saing the diaphragm 
—maintains a liquid f within t 


ro il th 4 
position while his type handled li 


desired levels. T 

lbs. and 750° F. 
The 51/2” float movement is reduced - oe 
e so that the power of the float is mu - ashes 

aid eliminating chance for binding = — 
ssible a stuffing box adjustment which wi 


leak. Send for Catalog 900-52. 


CONTROLLERS 


OIL- TESTING 
INSTRUMENTS 








PARK AND NOSTRAND AVES., BROOKLYN, N. ¥ 


Instruments for Indicating, Recording and Controlling kK 


BRANCH OFFICES AND ‘FACTORIES 


| 
| BIRMINGHAM, ALA BOSTON, MASS + EVE AND, OHIO PITTSBURG 
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Armstrong Compound Trap 


ARMSTRONG MACHINE WORKS 


Armstrong Machine Works, Three 
Rivers, Michigan, has developed the new 
Armstrong compound trap to combat prob- 
lems of piston operated traps. The design 
and construction are such as to require lit- 
tle attention. In the pilot trap there are 
only two moving parts, the inverted 
bucket and valve lever; in the pilot hous- 
ing the only moving parts are the piston 
and main valve, which are integral. 


The body of the compound trap con- 
sists of standard Armstrong trap bodies 
bolted to a piston housing. In the No. 230 
series compound traps, for pressures up 
to 250 pounds, the piston housing and 
bodics are made of close-grained semi- 
steel of high tensile strength containing 
nickel and chromium. For high tempera- 
ture, high pressure duty, the bodies are 
one-piece forgings, while the piston hous- 
ing is machined from a solid steel billet. 


With this construction, the entire trap 
mechanism is accessible. After removing 
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Standard Treads 
Type M Treads 
Tank Walkways 
Safety 
Strength 








Arrowhead Iron Works, Ine. 
431 W. Fifth Street, 
KANSAS CITY, MISSOURI 


Manufacturers of 


Arrowhead Grating and Treads 


Type A—Arrowhead design 
Type M—Rectangular design 


Durability 


WRITE FOR OUR HANDBOOK. 


Economy 
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Designed for Oil, Gas and Pulverized 
Fuel Firing 















731-19) ") 


Peabody Engineering Corporation 


46 EAST 41ST STREET, NEW YORK 
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the receiving chamber body, the piston 
valve seat can be unscrewed. It is then 
easy to pull out the main valve and piston, 
as well as the piston liner. 

No springs are used in the new Arm- 
strong compound trap. With the vertical 
piston and liner, the main valve is closed 
by gravity. Excessive opening of the main 
valve is prevented by the combination of 
pressure relief port and partial closing of 
the main discharge port. This makes a 
water brake that prevents excess opening 
of the main valve. Large water passages 
through the trap, and practically straight- 
line flow, give this trap a high capacity 
in proportion to the main valve area. 
Oversize inlet and outlet connections are 
provided, so that the discharge orifice is 
the limiting factor of capacity instead of 
pipe friction. 

Copies of a booklet describing the new 
Armstrong compound trap will be sup- 
plied by the Armstrong Machine Works 
on request. 


Pressure Limit Controller 
NEILAN COMPANY, LTD. 
Neilan Company, Ltd., 641-51 Santa Fe 
Avenue, Los Angeles, is now marketing 
a recently perfected differential or pres- 

sure limit controller. 





Neilan Controller 


This automatic device serves in cases 
such as Cutting in and out additional 
measuring meters whenever distribution 
loads build up periodically and later fall 
back to normal. This controller also 
closes a valve in long transmission lines 
in the event of a line break. It is designed 
to automatically start and stop booster 
pumps as the line pressures vary under 
different load conditions. 

The controller is self-contained and 
simple in construction. 

The design is also to control steam oF 
electrically\ operated compressor units and 
to perform\ a number of oil, gas, indus 
trial and public utility services. 4 

A full description may be obtained m4 
new booklet being distributed by the 
manufacturers, addressing them at the 
above address. 
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Burrell Industrial Gas Masks 


(The G-M Series) 





The G-M Series of Burrell Gas Masks includes a wide 
selection of Canisters for Protection against practically 
all poisonous industrial gases and vapors with the ex- 
ception of Carbon Monoxide Gas. 


THE BURRELL ALL SERVICE GAS MASK IS THE 
ONLY OFFICIALLY APPROVED CANISTER 
TYPE MASK FOR PROTECTION AGAINST 
CARBON MONOXIDE 


Bulletin No. 120 Gives Complete Details 


Copies Furnished on Request 








Mine Safety (Gps) Appliances Co. 
Nene” 


Braddock, Thomas and Meade Sts.. Pittsburgh, Pa. 




















LARGEST COMMERCIAL MANUFACTURER OF GAS MASKS 
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Pressure Still Residuum 


... don’t take a loss on it 


The refinery making pres- 
Sure-still residuum is faced 
with a problem resembling 
that faced by the paper mill. 


The latter produces what is 
called “white water’ which 
when filtered properly turns 
an appreciable loss of orig- 
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American Trading Co., Inc. 
MELBOURNE 
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The Edward J. Nell Co. 


Factories: 
Oakland, Calif, Hazleton, Penna., 
erboro, England RECIFE, BRAZIL 
Cable Address: OLIUNIFILT 


inal raw material into a sub- 


stantial profit. 


Residuum, when 
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filtered, also turns a loss in- 


to a profit. 


Oliver United 


is serving both industries in 


connection with 
these problems. 
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NEW GASKET 
CATALOG 





Every Engineer needs a copy of this New 
Catalog showing the complete line of 


AKRON GASKETS. 


It shows the cor- 


rect size gaskets to order for the different 
Flange Series from 150 pounds $.W.P. to 
1350 pounds $.W.P. Tongue and Groove 


sizes, etc. 


Akron Metallic Gasket Co. 


168 N. UNION ST. 


AKRON, O. 


Manufacturers of all kinds of 
Metal and Metal Asbestos Gaskets 
for the past 28 years. 


Send for your copy now. 





AKRON METALLIC GASKET CO., 
168 N. Union St., Akron, Ohio. 


Please send the new Gasket Catalog No. 31. 
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American Steam Pump Company, Battle 
Creek, Michigan, has issued Bulletin No. 66, a 
20-page coverage of the American-Marsh steam 
pumps specially designed for oil refinery apppli- 
cations. Complete specifications on this line of 
pumps is carried in this bulletin, with leading 
details given on all-parts. Sizes, capacities and 
general information on individual pumps are 
given in tabular form, followed by a detailed 
working drawing, which in turn is followed by 
a wash drawing of the actual units as set up. 
Thus a detailed picture of each unit is clearly 
given the reader of the bulletin. Refinery engi- 
neers interested in this line of pumps may have 
a copy of Bulletin No. 66 by writing the Battle 
Creek headquarters of the company. 


Atlas Valve Company, 282-286 South Street, 
Newark, New Jersey, has published a new 12- 
page bulletin on Victor damper regulators. It 
covers three types of damper regulators: No. 
501, for low pressures and vapor heating boil- 
ers; No. 502, for medium pressure power boil- 
ers; and No. 503, for high pressure power 
plants. The bulletin is well illustrated and 
gives complete data and prices on these types. 
A copy will be furnished upon application. 


Boiler Engineering Company, 24 Commerce 
Street, Newark, New Jersey, has issued “The 
Beco-Turner Baffle Wall,’ a folder of six 
pages containing valuable engineering informa- 
tion on boiler baffle walls applied to all types 
of water tube boilers, horizontal and vertical. 
This is the first folder published by this com- 
pany since its affiliation with Plibrico Jointless 
Firebrick Company, Chicago. 


The Borden Company, Warren Ohio, an- 
nounces that Alfred F. Howe, who retired from 
his position of vice president and general sales 
manager of this company five years ago, has 
returned to the company as western sales man- 
ager with headquarters at 717 Calmar Avenue, 
Oakland, California. He will cover the territory 
on the Pacific Coast and also Nevada and 
Arizona. 


Brown Instrument Company, Philadelphia, 
tells the story in pictures and brief description 
of the Brown automatic control for temperature, 
pressure and flow in an attractive broadside re- 
cently mailed out. It gives the latest data on 
such controls for the above mentioned and 
other vital process operating factors. It tells 
how automatic controls help quality, workers, 
Management, costs and sales. It shows how 
temperature controls can be applied to all types 
of furnaces, kilns, ovens, kettles, etc., whether 
electric, gas-fired, oil-fired, coal fired or heated 
by waste gases, steam or other means. A copy 
will be sent promptly upon request, asking for 
Catalog No. 8008, according to the manufac- 
turers. The address is Wayne and Roberts 
Avenues, Philadelphia. 


Brown Instrument Company, Philadelphia, has 
published a broadside describing and illustrating 
Its new indicating control instrument for auto- 
matically controlling relatively high temperature 
Processes and units such as heat treating fur- 
haces, enameling furnaces, oil stills and towers, 
brick and pottery kilns, glass furnaces, galvaniz- 
Mg tanks, etc. A copy of this broadside will be 


ot to any industrial executive who will write 
or it. 


The Corbett Corporation, Sawyer & Winter 
Streets, Houston, has been appointed distributor 
in Texas for the sale of boiler tubes of the Bab- 
cock & Wilcox Tube Company, Beaver Falls, 
Pennsylvania. 


The Darcoid Company, Inc., 179 Christopher 
Street, New York City, tells briefly the story 
of “‘Rodtite,” the spiral or loose asbestos met- 
allic packing for stopping leaks and for the 
purpose of eliminating friction and scoring in 
a four-page bulletin recently off the press. Both 
the spiral type and loose type in containers are 
shown in this bulletin, which also devotes space 
to recommending the various uses for various 
conditions. The manufacturers will furnish a 
copy of this bulletin upon request, or will fur- 
nish more complete information upon request. 


Denver Fire Clay Company, 1742-46 Champa 
Street, Denver, Colorado, has recently published 
Bulletin No. 144, describing the use of Latite 
and Hifire Bond in securing longer service from 
fire brick. 
tion regarding the most recent practice in using 


This bulletin gives detailed informa- 


high temperature bonding mortars in laying 
fire brick. A copy of this bulletin, which is 
thoroughly ‘llustrated, is available upon request 
to the home office of the company or to dis- 
trict offices at Salt Lake City, Utah; 209 Mills 
building, El Paso, Texas; 90 West Street, New 
York City; or the Houston district representa- 
tive in care of the Peden Company, distributor 
in that territory. 


J. P. Devine Manufacturing Company, Inc., 
of Mt. Verson, Illinois, manufacturers of re- 
fining and gasoline plant equipment, announce 
the appointment of C. L. Marner as district 
manager in the Southwest, with offices at 2532 
Fifth Avenue, Ft. Worth, Texas. 


Electric Controller & Manufacturing Com- 
pany, Cleveland, will furnish upon request an 
attractive broadside entitled ‘‘Where Control 
Must Not Fail,” an illustrated layout on crane 


control equipment. A number of actual pho- 


tographs of EC&M control equipment are shown 
on various outstanding jobs in shops through- 
cut the ccuntry. 





A complete “Flexwelded” high pressure stabilizing 
unit on its way to Patagonia, South America for 
Cia. Ferrocarrilera Petroleo, manufactured by 


American Tank & Equipment Corporation, Okla- 
homa City 


Ell‘ott Company, Jeanette, Pennsylvania, re- 
cently published a four-page bulletin describing 
the Elliott type “AY” mechanical drive turbine. 
The turbine described is a new single stage 
mechanical drive, built in a size range from five 
to 60 horsepower. When lagged and built with 
cast steel casing and steam chest, it is de- 
scribed as being suitable for operation with 400 
‘pounds steam pressure and 700 degrees temper- 
ature. The new turbine incorporated in its de- 
sign many features of larger turbines for gen- 
erator drive such as horizontally split casing, 
steam and exhaust connections in the lower 
half cf the casing, stiff shaft rotor—balanced 
both statically and dynamically—emergency 
cverspeed governor separate and distinct from 
the constant speed governor, and other features. 
The manufacturers will supply a copy of the 
bulletin upon request. 


Foster Wheeler Corporation announces that 
it has entered the field of boiler manufacture. 
Acquisition of the plant and business of the D. 
Connelly Boiler Company of Cleveland has 
placed Foster Wheeler Corporation in a posi- 
tion to cover the boiler field. 

D. Connelly .Boiler Company has been a 
builder of boilers for more than 50 years. 

Foster Wheeler Corporation has been supply- 
ing complete steam generators for some time, 
and has produced the warious parts in its own 
works, with the exception of the boiler proper. 
The combination of an old established boiler 
shop with the present Foster Wheeler plants 
and engineering agressiveness will be of special 
interest in the industry. 

The units to be produced include: forged 
steel, sectional header cross, drum boilers; four 
drum and three drum bent tube boilers; three 
drum “low head” bent tube and two drum 
bent tube boilers. For marine service there 
will be offered, as in the past, cross drum 
steam generators of both box header and sec- 
tional header designs; three drum “A” type and 
two drum low head units. 

With the addition of the boiler to its prod- 
ucts, the corporation can now take single con- 
tracts for design, construction and operation 
for complete steam generators including pulver- 
ized fuel equipment, water cooled furnaces, 
superheaters, economizers and air heaters. 

The possession of a boiler shop fully equipped 
for heavy work has the further advantage of 
enabling Foster Wheeler to meet all of its 
requirements for heater and evaporator shells 
as well as for fractionating and stabilizer towers, 
used extensively in its petroleum refining and 
gasoline recovery plants. 


The Foxboro Company, Foxboro, Massachu- 
setts, has issued the ‘“Handbock of Steam Flow 
Measurement,” by L. K. Spink, manager of the 
company’s flow meter department. This book- 
let, covering 48 pages, is illustrated with views 
of Foxboro steam flow measuring instruments 
and with performance charts of interest to en- 
gineers, who will be supplied with a copy upon 
request to Foxboro Company’s home office. 


Glyco Products Company, Inc., Bush Ter- 
minal building, No. 5, Brooklyn, New York, 
sponsored a unique exhibit at the Chemical In- 
dustries Exposition held at Grand Central 
Palace, New York City, the first week in May. 
Aside from an exhibit of new and novel raw’ 
materials, finished products were shown, both in 
a manner as to be educational. The use of 
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HEAT EXCHANGERS 


built by specialists 





Consult us on your problems. 


C. H. WHEELER MANUFACTURING CO. 
19th Street, Sedgeley & Lehigh Avenues 
Philadelphia, Pa. 


C. H. Wheeler of Philadelphia 






























































GAS BURNERS 


Heat Without Flame 





Burn Rectifying Column Vapors 
and Still Gases 


WITH A SHORT FLAME 
& 


Over Six Thousand John Zink Burners in Use 


JOHN ZINK COMPANY 


Oklahoma Natural Gas Building — Phone 4-9838 
TULSA, OKLAHOMA 
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emulsions as applied industrially was brought 
out in this exhibit. In order to illustrate the 
proper technique in making emulsions, technica] 
representatives of the company were present to 
prepare many different emulsions, and to con. 
sider various emulsion problems presented. 


Kerotest Manufacturing Company, Pittsburgh, 
has recently published a 104-page, two-color 
catalog which presents the valves and fittings 
of this company in elaborate form. 


The inside front cever is devoted to an index 
of eauipment cataloged, divided in equipment 
classifications such as valves, fittings for Christ. 
mas trees, fittings for hot oil and steam, steel 
castings, and miscellaneous. Other contents in 
the catalog are listed under “Inspection and 
Test” or under “Dimensions.’’ The catalog is 
fully descriptive of all Kerotest products, which 
are shown in pictures, includ'ng wash draw- 
ings, line drawings and photographs taken of 
field installations. 


A section of the book is devoted to the Kero- 
test shops, and the reader is taken on a trip 
through the plant in a pictorial layout. The 
method of presentation of the various items of 
Kerotest equipment makes it easy for the reader 
to get the complete layout at a glance. 


A valve, for example, is pictured on a left- 
hand page, with specifications in tabular form 
below, while on the opposite page a detailed 
drawing from two or more angles is given. 
with a table giving dimensions below. Several 
pages in the back of the catalog are devoted to 
giving detailed drawings of Kerotest Christmas 
tree hook-ups. A page is devoted to showing 
the method of packing Kerotest equipment for 
export. 


The manufacturers will gladly supply a copy 
of this catalog to interested companies. 


Lincoln Electric Company, Cleveland, Ohio, 
announces the removal of the Chicago office to 
a new building at 1455 West 37 Street, from 
53 West Jackson Boulevard. The move is made 
to provide additional space for the sales and 
service of Lincoln ‘“Stable-Arc” welders, “Line- 
Weld” motors, and to provide additional storage 
space for a complete stock of welders, welding 
supplies and accessories. 


L. Mundet & Son, New York City, has issued 
a 16-page booklet giving prices, effective Feb- 
ruary 2, on Mundet cork covering for all low 
temperature pipe lines (brine, ammonia, and ice 
water). This book includes also the specifica- 
tions for the installation of Mundet “Jcintite” 
cork p‘pe covering under various conditions. It 
tells how thick the insulation should be; lists 
the sundries that are needed in connection with 
cork pipe covering; shows what to do when 
pipes are close together; explains how order, 
etc. A copy will be sent gratis upon request 
to anyone interested in cold pipe insulation 
upon receipt of name, firm name, and address. 


Northern Pump Company, Minneapolis, Mir 
nesota, has cff the press a 36-page technical 
bulletin covering the Nitralloy and the nitriding 
process of the Associated Alloy Steel Compaty, 
Inc., 1806 Union Trust Bu'lding, Cleveland. 
With this bulletin is mailed Form 146, which 
describes and pictures the Nitralloy steel pump 
and suggested pump mountings of Northem 
Pump Company. This is the Northern rotary 
pump, PX series fcr fuel oil, ‘kerosene, gaso- 
line or lubricating 0/1. The complete layout 
is available to refiners for the asking, address 
ing Northern Pump Company at Minneapolis. 
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a ae : ae 
ought . 4 We weld any of the high- 
Pes Northern Equipment Company, Erie, Pennsyl- cheame,. tighuidel ab 
f yania, will mail upon request a copy of the new . 
hnical kaa loys — without preference 
16-page booklet devoted to describing and show- ob geeiutlies 
“? ing the modern Copes feed water regulation. ° ‘ 
ie Featured in this booklet is te Copes Type BI iets 
; feed water regulator, the Copes Type SLH 
regulating valve, the Copes Type OT feed We specialize on just that 
urgh, water regulator, Copes differential pressure con- — with methods and man 
‘color trol, Copes Type SS differential valve, Copes power unconcerned with 
ttings Type RG combined regulator and the Copes fabricating ordinary steel. 
Type DS pump governor. We are tooled and 
index Another booklet of 16 pages is devoted to equipped to handle work 
yment describing and illustrating the differential pres- of any size required in 
hrist- sure control by Copes has been issued by the stainless alloys. 
steel Northern Equipment Company for distribution 
its in among users of this equipment. This booklet ie 
1 and is done in three colors, and clearly illustrates 
log is in engineering drawings the system of control 
which by this equipment. 
draw- 
en of 
Oster Manufacturing Company and Williams 
Kern. Tool Company, Cleveland, announce a new cata- 
a trip log covering their complete line of pipe thread- : i 
The ing tools and machines, the largest line of this AS CORROSION RESISTANT eificc cate nolialledh Set 
we? kind in the world. The new book is of standard 
i 
size, loose leaf and contains complete informa- 
-eader aE ; : : ‘ 
tion in this extensive line. It is announced as 
a reference book for anyone who threads pipe. 
1 left. New Oster tools recently nlaced on the market 
form are especially featured in the catalog. The 
tailed Oster Leader die stock, the chip chaser die 
given. stocks and reamers, the Number 414 reamer, . . 
everal the Number 412 power boy with gasoline engine you afford anything less certain than the 
ted to drive, and the Tom Thumb pipe machine, the I. W. A. technique of weld- fabricating 
stmas smallest portable pipe machine on the market, : : 
owing are among the new lines announced. A copy the high- chrome, high- nickel alloys--- 
nt for # of this catalog may be secured by writing the . . a : 
, | considering the fact that we are specialists with 
manufacturers. P 
= years and a dominant tonnage of successful 
patie & Henteteer: Cheileh Rempens, work to which we can refer you? The value of 
New York City, with plants at Niagara Falls, 
Ohio, [Perth Amboy, New Jersey, and EI Monte, Cali- the material demands fabrication where ability 
ice to fornia; producing a variety of chemical special- - b d " 
from lies, announces the retirement of William A. 1s eyon question. 
made Hammann as chairman and director of the 
; and company. He joined this company in 1885, when SEO Ameen ith : , 
‘Line- the concern was known as Roessler & Hass- deities nee 7 _ eee ceased we 
orage lacher. In 1926 he was elected president of sdlieane - ° sag AT ee ave 
siding the company, and two years later was elected dasion we Shey ane mest sogmemten 
chairman of the board. ; 
IN Dye 
vs. Shand & Jurs Sales Company, 1080 Broad- nie 
| low way, Denver, Colorado, announces the appoint- 
dice ment of H. A. Paine Company of Houston to 8 Lister Avenue Newark, wea Jersey 
em represent the company’s line of conservation o New York Office: Room 3503—225 Broadway 
atite” equipment and refinery products in the South- Canadian Representative: Wood Industries Supply Co., 
a tt west territory. H. A. Paine Company main- Royal Bank Bldg., Montreal 
lists tains offices in the Second National Bank build- 
vith ing, Houston. 
wit 
oA Just Off the Press 
order, 
: Semet-Solvay Engi i ° ati 40 
woes fp Ste Solvay Engineering Corporation, | PETROLEUM DICTIONARY 
lation treet, New York City, has acquired 
jress. Patents and manufacturing rights relating to By HOLLIS P. PORTER 
the Koller gas producer and the Koller mechan- Member of American Society of Mechanical Engineers, 
Min al grate, together with the industrial gas American Petroleum Institute. 
nical equipment formerly manufactured and sold by Fy work grew out of a demand for some source 
iding Gas Research Company and Smith Gas Engi- pe mgs phon 3,000 yar i Pag soe sate 
° ’ 
pay, neering Company, Dayton, Ohio. Both lines constantly by all phases of the org industry. It 
sjand. will be further developed and marketed with was published early in 1931 and has found its way 
which : Present Semet-Solvay Engineering gas and land pr anaes of ‘peodacing = Sere rn 
c er] 
pump *ke plant and welded equipment. the desks of executives of the petroleum industry. 
ther The Koller grate offers a number of exclusive Manufacturers also find it valuable for reference. 
pe featur taal te agencies find it a valuable addition to the 
otar} P €s which give high efficiency to gas pro- library. 
, uce : 
gas0 i ” operation, The grate design is being 234 Pages, 6 x 9, cloth bound, Price Postpaid, $3.00 
ayout = to mechanical operation of carbureted Send order to 
dress ater gas generators. 
lis. i, si THE GULF PUBLISHING CO.., P. O. Box 1307, Houston 
Oller gas producer was originally de- 
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FACTS 
REFINERS 


on 


CAMPBELL 
EQUIPMENT 


are obtainable by simply check- 
ing these items of interest: 


C) Steam Flow Controllers 
() Tar Baby Burners 


C) Steam Drainage Units 


[] Level Control in Steam Pressure 
Vessels 


Attach to your letterhead and mail to 


Campbell Engineering Co. 
282 SOUTH ST. NEWARK, N. J. 


Manufacturers of Refinery Steam. Control 
Specialties and the Tar Baby Oil Burner. 




















Just Published! 


DATA and PRICE BOOK 


on the 
CAMPBELL Boiler Feed Water 
REGULATOR 
Every _ refiner 
should have a 
Patented copy of this 


new _publica- 
tion. It covers 
completely the 
subject of 
boiler feed 
water regula- 
tion and de- 
scribes in min- 
ute detail the 
CAMPBELL 
regulator — 
the only regu- 
lator which 
has no mov- 
ing parts—no 
floats — no 
generator — 
no thermostat. 
Easily _install- 
ed. 








Ask for list of refiners using the CAMPBELL. 


oer eee oo Oe ee ee ee nee sees ees se 


A LAS VALVE COMPANY’ 


[REGULATING VALVES FOR EVERY SERVICE] 


275 South St., Newark, N. J. 


Please send me a copy of the CAMPBELL 
Boiler Feed Regulator DATA and PRICE 
BOOK without obligating me in any way. 
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veloped by Karl Koller, of Budapest, to meet 
the problem of adequate gas yield when using 
inferior qualities of fuel. The American patent 
rights were acquired by Gas Research Company 
and designs were developed to meet American 
industrial conditions. The Koller producer has 
been installed by coke oven, chemical, glass 
making, ceramic, steel and automotive industries. 


The Smith type producer is made in sizes 
ranging from 42 inches in diameter up to 120 
inches for gasifying buckwheat anthracite or 
charcoal. These producers are equipped with a 
flat shaking grate, central offtake and a ring 
feed, with one or three charging hoppers, de- 
pending upon the size of the equipment. Where 
clean gas is required to prevent plugging of 
small orifices, the producer can be equipped 
with a sawdust purifier. 


Another type of producer, similar in general 
design but equipped with a side offtake, is built 
for the gasification of coke or bituminous coal. 
This equipment, when bituminous coal is used, 
is furnished with a tar extractor, permitting 
distribution of clean gas through long pipe 
lines. 


Schaffer Poidometer Company, 2828 Small- 
man Street, Pittsburgh, gives a complete illus- 
trated description of the Schaffer poidometer, 
an automatic feeder, weigher conveyor for au- 
tomatically weighing crushed, granular and pul- 
verized materials or for measuring liquids. This 
unique weighing machine, which has been 
adapted for use in the refining branch of the 
industry, is being introduced to refiners in the 
Eastern territory at this time. The machine 
feeds materials by weight, in a steady, uniform, 
constant stream, and weighs and registers the 
weight of the material it handles. The weight 
is controlled by means of an ordinary scale 
beam operating a hopper-gate. The material 
flows through the gate opening on a short con- 
veyor belt, the upper run, between the center 
of the roller under the gate of the hopper and 
that of the tail or delivery pulley is the scale or 
weighing platform. The general method of 
operation is on a continuous basis, but where 
batch operation is desired this is accomplished 
by means of a mechanical weigh-master attach- 
ment which, upon being set for a predetermined 
amount, causes the machine to stop when the 
amount has been delivered. By means of a 
liquid measure, liquid valve, or by a liquidometer 
attachment, practically any condition can be 
met requiring accurate mixing of solids and 
liquids. 

Complete details as to design, construction, 
and operation of this machine are available upon 
request to the address given above. Branch 
offices are maintained in New York City, New 
Orleans, Birmingham and San Francisco, with a 
foreign office in Osaka, Japan. 


C. J. Tagliabue Manufacturing Company of 
Brooklyn, New York, announces the removal 
of its Pittsburgh branch into new and enlarged 
quarters at 1026-27 Park building. Increased 
space makes possible the carrying of larger 
stocks of all “Tag’’ indicating, recording and 
controlling instruments. E. D. Wacker, as- 
sisted by W. A. Stoeltzing, will continue as 
district manager of this office. 


Victor Welding Equipment Company, 844 
Folsom Street, San Francisco, and Kimball- 
Krogh Pump Company, with plants at Los 
Angeles and San Francisco, have been merged 
into the Victor Equipment Company. Both 
concerns will continue to sell under their trade 
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marks and the two original companies will be 
operated as individual divisions of the new 
company. 

The object of this merger is to strengthen 
the engineering and research facilities; to ep. 
large the domestic and foreign sales fields; to 
consolidate and expand warehousing, trucking, 
and delivery service. A considerable reduction 
in overhead expense is anticipated because of 
unified management, co-ordinated advertising, 
and the utilization of the combined engineering 
skill of the newly formed company. 

Victor Welding Equipment Company is q 
pioneer in the welding industry and has cop. 
tributed in a large way in equipment and sery. 
ice to pipe line development and other oil in. 
dustry work. 

Since 1877 pumps of Kimball-Krogh division 
have been marketed internationally. The total 
line of Kimball-Krogh pumps includes cep. 
trifugal deep well turbines, direct flow deep 
well turbines, horizontal centrifugals up to 100, 
000 gallons per minute, booster and circulating 
pumps, mine unwatering pumps, mine station 




















Non ~ Slipping 


KERLOW Flooring is an open 
floor of minimum weight, con- 
sistent with maximum strength. 
Fire-proof, rigid, non-slip and 
self-cleaning. It is the one Grat- 
ing floor that combines good 
looks with sanitary efficiency. 
Representatives in all principal 
cities. Send for Catalog. 


KERLOW 


STEEL FLOORING CO. 
JERSEY CITY, N. J. 

















Specialists in heat and corrosion 


resistant alloy castings. 


MICHIANA PRODUCTS CORP. 
Michigan City, Ind. 
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pumps, tailings and sand pumps, vertical pit 
and dredge pumps. 

The new company has three factories and 
three company owned stores and warehouses 
with complete trucking and installation facilities. 


Walworth Company, 60 East 42nd Street, 
New York City, has recently mailed out copies 
of the Walworth folder entitled “Walworth In- 
ternal Non-Freeze Draw-Off Valves.” Line 
drawings, showing the interior working parts 
of these valves are carried, with dimensions 
given in tabular form. The Walworth safety 
sample line valves, Hutchings patent, for re- 
finery stills, loading racks and fire valves are 
described and shown in this folder. The Wal- 
worth internal non-freeze tank car valves are 
shown in detailed illustrated descriptions. The 
manufacturers will furnish copies of the folder 
to refiners upon request. 


Westinghouse Electric and Manufacturing 
Company stockholders April 8 re-elected direc- 
tors whose terms had expired as follows: E. M. 
Herr, vice chairman; and L. A. Osborne, vice 
president of that company; H. B. Rust, presi- 
dent of the Koppers Company, and Samuel M. 
Vauclain, chairman of the board of Baldwin 
Locomotive Works. President F. A. Merrick, 
in a statement to stockholders, announced the 
current assets of December 31, 1930, as $115,- 
104,125 as against current liabilities at that 
time of $15,186,858. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912 


Of The Refiner and Natural Gasoline Manufacturer, 
published monthly at Houston, Texas, for April 1, 1931. 

State of Texas, County of Harris: ss. 

Before me, a Notary Public in and fer the State and 
county aforesaid, personally appeared A. L. Burns, who, 
having been duly sworn according to law, deposes and 
says that he is the Business Manager of The Refiner 
and Natural Gasoline Manufacturer and that the follow- 
ing is, to the best of his knowledge and belief, a true 
statement of the ownership, management (and if a 
daily paper, the circulation), etc., of the aforesaid pub- 
lication for the date shown in the above caption, re- 
quired by the Act of August 24, 1912, embodied in 
section 411, Postal Laws and Regulations, to-wit: 

1, That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 

Publisher: R. L. Dudley, 3238 Huntington Drive, 
Houston, Texas. 

Editorial Director: S. W. Robinson, 5002 Scotland 
Ave., Houston, Texas. 


Editor: Grady Triplett, P. O. Box 562, Tulsa, Okla. 

Managing Editor: J. Kent Ridley, 4401 Greely, Hous- 
ton, Texas. 

Business Manager: A. L. Burns, 4311 San Jacinto, 
Houston, Texas. 

2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders own- 
ing or holding one per cent or more of total amount of 
stock. If not owned by a corporation, the names and 
addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated con- 
cern, its name and address, as well as those of eache 
individual member, must be given.) 


The Gulf Publishing Company, Houston, Texas; 
James Anderson, Houston, Texas; R. L. Blaffer, Hous- 
ton, Texas; Mrs. Sarah Campbell Blaffer, Houston, 
Texas; A. L. Burns, Houston, Texas; J. F. Carter, Jr., 
Tulsa, Oklahoma; Dr. N. L. Dudley, Goose Creek, 
me Howard R. Hughes, Houston, Texas; R. L. 
judley, Houston, Texas; W. S. Farish, Houston, Texas; 
Wm. V. Gr Houston, Texas; Chas. H. Lane, Hous- 
ber Texas; Wallace E. Pratt, Houston, Texas; J. Kent 
wiley, Houston, Texas; S. W. Robinson, Houston, 
xs: RB. S. Sterling, Hovston, Texas; R. P. Swinsky, 
New York, N. ¥.; O. R. Waller, Chicago, Ill. 
othe That the known bondholders, mortgagees, and 
en Security holders owning or holding 1 per cent 
pew of total amount of bonds, mortgages, or other 
Securities are: (If there are none, so state.) None. 
nigra the two paragraphs next above, giving the 
i ag the owners, stockholders, and security holders, 
pi contain not only the list of stockholders and 
om ty holders as they appear upon the books of the 
pooner but also, in cases where the stockholder or 
P — holder appears vpon the books of the company 
7 } wagend or in any other fiduciary relation, the name 
acting person or corporation for whom such trustee is 
tain 4 is given; also that the said two paragraphs con- 
beliet® atements embracing affiant’s full knowledge and 
Which as the circumstances and conditions under 
appa Stockholders and security holders who do not 
af upon the books of the company as trustees, hold 
He and securities in a capacity other than that of a 
lieve that owner; and this affiant has no reason to be- 
hs an at an) other person, association, or corporation 
bonds Y interest direct or indirect in the said stock, 
» OF other securities than as so stated by him. 


A. L. BURNS, 
Business Manager. 
subscribed before me this 3rd day of 






“an 





Sworn t 
April, 1933, “"* 
(Seal) 


J. KENT RIDLEY. 
(My commission expires June 30, 1931.) 
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Recent shipment of 3,180 Metallo Style 1000 Refinery Type 
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Cracking Process, you can rely implicity on Metallo Refinery Style 1000 
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